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> V PREFACE i 

This volume Is a documentation of the computer program of 

the revised OPTSA II model.  The program Is operational on the 

CDC 6400 at IDA.  It occupies about 66,000 octal (equivalent to 

28j000 decimal) 60-blt words of core and requires 50 seconds to 

compile.  It contains about 2,500 FORTRAN statements.  . | :' 

The game matrices are dimensioned to hold up to 11 pure 

strategies per period per side.  Wars of up to 90 days can be 

played, with one, two, or three decision periods.      ' 

This volume contains guides to data-deck preparation, vari- 

able definitions, a program listing, sample output, and a guide 

to the various output options available. , 

V 



Chapter   I 

PROGRAM   FEATURES 

A.        PROGRAM   SEGMENTS   OF   OPTSA 

There  are  a main program and  eight   subroutines: .       ■ 

MAIN Main program; calls CLRCOM, READ, and appropriate "SIMPL" 
routine, depending on number of periods in war (if one period, 
SIMPL3(1,1) is called; if two periods, SIMPL2(1,1); if three 
periods, SIMPLl). , _ ;; 

CLRCOM(  ) Initializes certain variables in blank COMMON to zero. 

READ Reads and prints input variables. ■ ' ;   ■    ' ■ ■  ■   ■     ''  '" 

SIMPLl '   First-stage game-solving routine. I .    ■ 

SIMPL2(IB,IR)    Second-stage game-solving routine, when first-period strategy , 
pair IB,IR is played. 

SIMPL3(JB,JR)    Third-stage game-solving routine, when second-period strategy 
pair JB,JR is played. ,,',■■ ^i- 

CAM(IDL,IDU)      Performs assessment between days IDL and IDU. 

CVFX(   ) Performs interpolations for use in CAM. 

CAMCLR Initializes certain variables in CAM to zero. -,       ,    , 

B.        ARITHMETIC   STATEMENT   FUNCTIONS 

In  the  area  fire-attack mode   (mode   4),   Newton's  method   is 

sometimes  used  to  find  the  optimal proportion Q  of ABA passes 

to  attack   sheltered  aircraft.     The  use   of  Newton's  method 

requires   two  functions   corresponding  to  the  first  and   second 

derivatives   of  the  function  to  be   optimized.      In  the  program, 

these  are  defined  as   the  arithmetic   statement   functions 



Fl4(Q) = A2-A3-ALOG(A4)»A4K*Q-A5«ALOG(A6)»A6»»Q 

and 

F24(Q) = -A3»(AL0G(A4)**2)«A4**Q-A5*(AL0G(A6)**2)*A6**Q , 

where ALOG Is the natural logarithm. 

These function definitions are placed at the beginning of 
subroutine CAM.  The quantities A2, A3, etc., are computed in 
the program.  The same functions are used for the Blue and the 
Red alrbases. 

C.   COMMON BLOCKS 

Blank COMMON (located in all routines except CVFX and 

CAMCLR) contains all the Input variables, plus the following 

variables (defined in Chapter III of this volume, below): 

U(11,11),SUB(11,11,11),SUR(11,11,11) \  ^   ^p   ^ , '   '   \  j  j  /)   \  ,  ,  / 1  Payoff matrices, 
V(11,11),SVB(11,11,11),SVR(11,11,11) \     game values, 
W(ll,11),SWB(11),SWR(11),VALUE      )  optimal strategies 

SHELB(90),SHELR(90) 

BSHELK(90),RSHELK(90) 

BDI(3,90),RDI(3,90) 

BDD(3,90),RDD(3,90) 

BGP(90),RGF(90) 

BAI(4,90),RA1(4,90)     . „  , . ^    ^. '  ^'   \ ,^ /    \^ Used m assessment routine 
BAD(4,90),RAD(4,90) 

BAP(90),RAF(90) 

BF(90),RF(90) 

FEBA(90) 
CBF(90),CRF(90) 

CBAF(90),CRAF(90) 

IDL1,1DU1,IDU2,IDU3      Lower and upper days of decision 

Common block CAMVAR, which appears in subroutines CAM and CAMCLR 

contains variables that hold intermediate results on each day of 

the assessment routine: 

, 2 



SORRB(2,3),SORRR(2,3) 

BA(2,3),RA(2,3),BS(2,3),RS(2,3) 

BAL(2,3),RAL(2,3),BSL(2,3),RSL(2,3) " j 

BAKAA(2,3),RAKAA(2,3),BSKAA(2,3),RSKAA(2,3) 
VBIDRA(2),VBADRI(4),VRIDBA(2),VRADBI(4) ; 

BSENG(2,2),RSENG(2,2) , 

BPENG(2),RPENG(2) '  ' 

, " BSFB(2,3),BAFB(2,3),RSFB(2,3),RAFB(2,3) 
' BAVUL(4),RAVUL(4),PBABA(2),PRABA(2) 

BPOPS(4),BPOPNS(4),RPOPS(4),RPOPNS(4) 

VBDRS,VBDRNS,VBKRS,VBKRNS 

, ,VRDBS,VRDBNS,VRKBS,VRKBNS 

0.   PREMATURE STOPS 

In addition to the normal ending, there are three ways the 

program could stop: 

(1) A negative payoff entry is generated whose absolute 
value is greater than variable GVA (the input amount 
added to each payoff entry to make it positive for 
game solution).  The absolute value is printed out, 
and termination occurs.  (The old version of OPTSA did 

• .     not have this feature; infinite loops occurred when 
GVA was too small.)  The testing is done in subroutine 
SIMPL3. 

(2) Red attack mode 4 (area fire) is used at the Blue air- 
base, and Newton's method is used to find the optimal 
proportion of Red aircraft to attack Blue shelters. 
If, after 100 Iterations of Newton's method, successive 
approximations are still more than EPS4 (input) amount 
apart, the program will stop.  However, since Newton's 
method will rarely be needed for the optimization 
(and, if needed, it should converge very quickly), this 
premature stop will probably never occur. 

(3) Similar to (2) above, but with Blue at attack mode 4 at 
the Red airbase. 

For diagnostic purposes, these stops are labeled 223, 445, and 

446, respectively. , i 



Chapter II 

INPUT 

A.   DEFINITIONS OF INPUT VARIABLES 

The variables are listed In the order In which they are read 

(which corresponds closely to the order In which they are used In 

the program). They are listed alphabetically In Appendix A. The 

following Input variables are used only In the SIMPL routines: 

IPRV .  ^  ^   !   .   , , 

■ iPRu -■-■'■..    ■. ■" ■     •: 

•   ■    IRO,JRO,KRO -.    '   ; -^ 

■    NB,NR .   ■  ^' i     ■■       ;■   '''■ 

'     PB(    ,    )      ■ . : /.        ,;  ■       ■■•   .|,     ,  _ 

GVA ..; 'I ■ '. 

The following Input variables are used only In subroutine 

SIMPL3 (the final-stage game): '      ' 

MOEjMOET ' ;. . : I 

BCWGT,BSWGT(3),BQWGT(2))  ^sed only for MOEs 4 and 5 
RCWGT,RSWGT(3),RQWGT(2)) i 

The following Input variables are used both in subroutine CAM 

(the assessment routine) and other routines:        ■ |: 

PR0PB( , ) . '   -       ■•■■;. -■ )• 

PROPR( , ) 'I 

IDL2,IDL3 .   '. '-I'. ■ 
NID I 
NPD ■. -1 



All   the  rest   of  the   input  variables   are  used   exclusively  In 

subroutine   CAM.     An  asterisk  Indicates  a  discussion  of  the 

specified varlable(s)   In Section B  of  this  chapter   (below).     A 

table  of  lower  and upper  limits  on variables  appears  In Section C 

Variable Name, 
Dimension Limits, 
and Indices^ Definition 

NKBD 

NKRD 

*NKBA 

*NKRA 

NID 

*NPD 

*IDL2 

«IDL3 

*IRO 

*JRO 

*KRO 

*IPRV 

*IPRU 

IREPLB 

IREPLR 

Number of kinds of Blue divisions  (up to 3)• 

Number of kinds of Red divisions  (up to 3)• 

Number of kinds of Blue aircraft. 

Number of kinds of Red aircraft. 

Number of days in war  (up to 90). 

Number of periods in war (up to 3). . 

First day of second period  (if two periods, first day of 
first period—1.e., day 1). 

First day of third period  (if two periods, first day of 
second period). 

First Red allocation to use in solving first-period games 
(must not exceed NR). 

First Red allocation to use in solving second-period 
games  (must not exceed NR). 

First Red allocation to use in solving third-period games 
(must not exceed NR). 

Indicator for printing second-period game results: 
0 - do not print;  1 - print. 

Indicator for printing third-period game results. 

Indicator for casualty replacement of Blue ground forces: 
0 - no Blue ground casualties are to be replaced; 
1 - all Blue ground casualties are to be replaced. 

Indicator for casualty replacement of Red ground forces. 

^The Indexing 
program. 

variables TY, TYB, and TYR are declared to be Integer in the 



Variable Name, 
Dimension Limits, 
and Indices Definition 

HDA(3,90) 
KBD,ID 

RDA(3,90) 
KRD,ID 

BM(4,90) 
KBA,ID 

RM(4,90) 
KRA,ID 

DBQRA 

DRQRA 

PBSHEL 

PRSHEL 

FBD(3) 
KBD 

FWi3) 
KRD 

FBA(2) 
KBA 

FRA(2) 
KRA 

*IDBSRC 

*IDRSRC 

S0RRB1(2,3) 
TYB,MSB 

SORRB2(2,3) 
TYBjMSB 

Blue divisions added, by kind of Blue division and day 
(including day 1). 

Red divisions added, by kind of Red division and day 
(Including day 1).    .     . 

Blue aircraft added, by kind of Blue aircraft and day 
(including day 1). ... , 

Red aircraft added, by kind of Red aircraft and day 
(including day 1). 

I 

Desired Blue Quick Reaction Alert aircraft level (number 
of aircraft). 

Desired Red Quick Reaction Alert aircraft level (number of 
aircraft). . 

Starting number of Blue aircraft shelters.     | 

Starting number of Red aircraft shelters.      ' 

Firepower per Blue division. ,    ., ^. 

Firepower per Red division. , , 

Firepower per successful Blue CAS sortie: 
1 - by a GP plane on CAS; 2 - by an SP-CAS plane. 

Firepower per successful Red CAS sortie: 
1 - by a GP plane on CAS; 2 - by an SP-CAS plane. 

!  • ■ ■■ ■ 

Day for Blue sortie rates to change. ., 

Day for Red sortie rates to change. 

Sortie rates for Blue before day IDBSRC, by type of plane: 
1 - GP; 2 - SP 

and by mission: ■   _  ' : 
1 - CAS; 2 - ABA; 3 - INT. ■       \ 

Sortie rates for Blue on and after day IDBSRC, by type of 
plane: 

1 - GP; 2 - SP 
and by mission: i 

1 - CAS; 2 - ABA; 3 - INT. 

7 



Variable Name, 
Dimension Limits, 
and Indices Definition 

S0RRR1(2,3) 
TYRjMSR 

SORRR2(2,3) 
TYRjMSR 

Sortie rates for Red before day IDRSRC, by type of plane: 
1 - GP; 2 - SP .  ^ 

and by mission: 
1 - CAS; 2 - ABA; 3 - INT. ' ■ 

Sortie rates for Red on and after day IDRSRC, by type of 
plane: 

1 - GP; 2 - SP 
and by mission: 

1 - CAS; 2 - ABA; 3 - INT. ■    -  '■ 

lAA 

XNBAA 

Indicator for air-to-air combat mode: 
0 - basic method; 
1 - method whereby some attackers drop their ordnance, 

then shoot back at enemy interceptors. 

Number of notlonallzed Blue air-to-air combat regions (on 
Blue side of FEBA). 

XNRAA Number of notlonallzed Red air-to-air combat regions (on 
Red side of FEBA). 

*BALPHA(2,2) 
TYB,MSB 

Fraction of Blue attackers that do not  jettison their 
ordnance and fly back but continue on, by Blue attacker 
type: 

1 - GP; 2 - SP • ■ 
and by attack mission: 

1 - CAS; 2 - ABA. 

*RALPHA(2,2) 
TYR,MSR 

BIDRA(2,4) 
TYB,INDR 

BIKRA(2,4) 
TYB,INDR 

Fraction of Red attackers that do not  jettison their 
ordnance but continue on, by Red attacker type and mission. 

Air-to-air detection parameter for Blue interceptors 
detecting Red attackers (subscripted as for BIKM, below). 

Air-to-air kill parameter for Blue Interceptors: 
1 - GP; 2 - SP 

killing Red attackers: 
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA. 

*BADRI(4,2; 
INDB,TYR 

Air-to-air detection parameter for Blue attackers detecting 
Red Interceptors. 

BAKRI(4,2) 
INDB,TYR 

Air-to-air kill parameter for Blue attackers: 
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA 

killing Red interceptors: 
1 - GP; 2 - SP. 



Variable Name, 
Dimension Limits, 
and Indices Definition 

RIDBA(2,4) 
TYR,INDB 

RIKBA(2,4) 
TYR,INDB 

*RADBI(4,2) 
INDR,TYB 

RAKBI(4,2) 
INDR,TYB 

BSAMZR(2,2) 
TYR,MSR 

RSAMZB(2,2) 
TYB,MSB 

IR3SH 

*BFRAC1 

BFRAC2 

*RFRAC1 

RFRAC2 

PBSK 

FRSK 

BPASS(2) 

RPASS(2) 
TYR 

Arr-to-alr detection parameter—Red Interceptors detect 
Blue attackers. 

Alr-to-alr kill parameter—Red interceptors: 
1 - GP; 2 - SP 

kill Blue attackers: 
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA. 

Air-to-air detection parameter—Red attackers detect Blue 
Interceptors. 

Air-to-air kill parameter—Red attackers: 
1 - CAS; 2 - ABA; 3 - CAS; 4 - ABA 

kill Blue interceptors: 
1 - GP; 2 - SP. ■   '  ' 

Proportion of Red attack sorties destroyed by Blue ground- 
to-air weapons, by type: 

1 - GP; 2 - SP       . ■ 
and by mission: '   . ■ |  " ■ 

1 - CAS; 2 - ABA. 

Proportion of Blue attack sorties, by type and mission, 
destroyed by Red ground-to-air weapons. 

Indicator for Red SP-ABA planes to be sheltered: 
0 - do  shelter them; 1 - do not  shelter them. 

Fraction of Blue aircraft on base before sortie rate change. 

Fraction of Blue aircraft on base after sortie rate change. 

Fraction of Red aircraft on base before sortie rate change. 

Fraction of Red aircraft on base after sortie rate change. 

Fraction of Blue aircraft shelters hit by Red that are 
destroyed. 

Fraction of Red aircraft shelters hit by Blue that are 
destroyed. 

Number of passes per Blue ABA sortie by 
1 - GP plane on ABA; 2 - SP-ABA plane. 

Number of passes per Red ABA sortie by 
1 - GP plane on ABA; 2 - SP-ABA plane. 



Variable Name, 
Dimension Limits, 
and Indices Definition 

IBABA 

IRABA 

XNBAB 

XNRAB 

BPARK 

RPARK 

BDRS(2) 
TYB 

BDRNS(2) 

BKRS(2) 

BKRNS(2) 

RDBS(2)   ■ 
TYR 

RDBNS(2) 

RKBS(2) 

RKBNS(2) 

Indicator for Blue ABA attack mode of Red alrbases (1, 2, 
3, or 4). 

Indicator for Red ABA attack mode of Blue alrbases (1, 2, 
3, or 4). 

Number of notionallzed (Identical) Blue alrbases. 

Number of notionallzed  (Identical) Red alrbases. 

Number of Blue parking areas for aircraft on each Blue 
alrbase. 

Number of Red parking areas for aircraft on each Red air- 
base. 

Parameter for Blue detecting Red shelters: 
1 - Blue GP aircraft;  2 - Blue SP-ABA aircraft. 

Parameter for Blue detecting Red nonsheltered aircraft: 
1 - Blue GP aircraft;  2 - Blue SP-ABA aircraft. 

Parameter for Blue killing Red shelters: 
1 - Blue GP aircraft;  2 - Blue SP-ABA aircraft. 

Parameter for Blue killing Red nonsheltered aircraft: 
1 - Blue GP aircraft;  2 - Blue SP-ABA aircraft. 

Parameter for Red detecting Blue shelters: 
1 - Red GP aircraft;  2 - Red SP-ABA aircraft. 

Parameter for Red detecting Blue nonsheltered aircraft: 
1 - Red GP aircraft;  2 - Red SP-ABA aircraft. 

Parameter for Red killing Blue shelters: 
1 - Red GP aircraft;  2 - Red SP-ABA aircraft. 

Parameter for Red killing Blue nonsheltered aircraft: 
1 - Red GP aircraft;  2 - Red SP-ABA aircraft. 

The   following   21  variables   are  used  only   if  ABA  mode   4 

(area  fire)   is  played   (variables  beginning  with   "B"   affect   events 

taking place  at  the  Blue  alrbase   (IRABA=4);   variables  beginning 

with  "R"  affect  events  taking place  at  the  Red  alrbase   (IBABA=4)) 

10 



Variable Name, 
Dimension Limits, 
and Indices Definition 

B4B 

BJ4AL 

B4AN1,B4AN2 

B4AS1,B4AS2 

B4NS1,B4NS2 

B4SN1,B4SN2 

R4B 

R4AL 

R4AN1,R4AN2 

R4AS1,R4AS2 

R4NS1,R4NS2 

R4SN1,R4SN2 

EPS4 

Area (in square meters) of a typical alrbase on which Blue 
aircraft might be located. 

Overlap factor (between 0 and 1) for Red munitions at the 
Blue alrbase. 

Lethal area covered by one pass of a Red general-purpose 
or special-purpose ABA aircraft (resp.) dropping "anti- 
nonsheltered" munitions against nonsheltered aircraft. 

Lethal areas covered by one pass of a Red general-purpose 
or special-purpose ABA aircraft (resp.) dropping "anti- 
shelter" munitions against shelters. 

A reduction factor applied to B4AN1 or B4AN2 (resp.) when 
"antl-nonsheltered" munitions are dropped on shelters. 

An expansion (or reduction) factor applied to B4AS1 or 
B4AS2 (resp.) when "anti-shelter" munitions are dropped 
on nonsheltered aircraft. 

Area of a typical alrbase on which Red aircraft might be 
located. 

Overlap factor (between 0 and 1) for Blue munitions at Red 
alrbase. 

Lethal area covered by one pass of a Blue general-purpose 
or special-purpose ABA aircraft (resp.) dropping "anti- 
nonsheltered" munitions against nonsheltered aircraft. 

Lethal area covered by one pass of Blue general-purpose or 
special-purpose ABA aircraft (resp.) dropping "anti- 
shelter" munitions against shelters. '   . 

A reduction factor applied to R4AN1 or R4AN2 (resp.) when 
"antl-nonsheltered" munitions are dropped on shelters. 

An expansion (or reduction) factor applied to R4AS1 or 
R4AS2 (resp.) when "anti-shelter" munitions are dropped on 
nonsheltered aircraft. 

Convergence criterion for Newton's method used in attack 
mode 4. 

[End of variables for area fire] 

NFRPA Number (up to 15) of force ratios for FEBA advance. 

11 



Variable Name, 
Dimension Limits, 
and Indices Definition 

*FRFA(15) 

*FA(15) 

NFRBD 

*PRBD(15) 

BD(15) 

NFRRD 

*raRD(15) 

RD(15) 

NB 

NR 

*PB(20,3) 
IBA,]VIS 

*PR(20,3) 
IRA,MS 

*MOE 

MOET 

The   following 

BCWGT 

Force ratios for FEBA advance—vector of breakpoint 
abscissas for Interpolation. 

FEBA advance—vector of breakpoint ordlnates for Interpolation. 

Number (up to 15) of force ratios for Blue division 
destruction. 

Force ratio for Blue division destruction—vector of 
breakpoint abscissas for interpolation. 

Proportion of Blue divisions destroyed—vector of break- 
point ordlnates for interpolation. 

Number (up to 15) of force ratios for Red division 
destruction. 

Force ratios for Red division destruction. 

Proportion of Red divisions destroyed. 

Number of Blue pure strategies (all pure strategies are 
available in each period). 

Number of Red pure strategies (all pure strategies are 
available in each period). 

Proportion of Blue general-purpose aircraft assigned to 
mission MS (1 - CAS; 2 - ABA; 3 - INT) by Blue pure 
strategy IBA; note that 

3 < 
I    PB(IBA,MS) = 1.0, for IBA = 1,NB. 

MS=1 

Proportion of Red general-purpose aircraft assigned to 
mission MS by Red pure strategy IRA. 

Measure of effectiveness to be optimized: (1) FEBA; 
(2) firepower difference; (3) air firepower difference; 
(4) surviving aircraft, weighted by type; (5) generalized 
air measure, including QRA. 

Day on which MOE is to be found. ■ ■ 

six variables are used as weights if M0E=4 or 5: 

Weight for cumulative Blue CAS firepower delivered (must 
be zero if M0E=4). 

12 



Variable Name, 
Dimension Limits, 
and Indices Definition 

BSWGT(3) 
MS 

BQWGT(2) 

RCWGT 

RSWGT(3) 
MS 

RQWGT(2) 

*GVA 

Weights for surviving special-purpose aircraft (KBA=2,3,^), 
by kind of aircraft (1 - SP-CAS; 2 - SP-ABA; 3 - SP-INT). , 

If M0E=4, BQWGT(l) = weight for surviving Blue general- 
purpose aircraft; BQWGT(2) is not used. If M0E=5, 
BQWGT(l) = weight for Blue general-purpose sujrvivlng air- 
craft minus desired Blue QRA; BQWGT(2) is weight for 
desired-minus-actual Blue QRA. 

Weight for cumulative Red CAS firepower delivered (must be 
zero if M0E=4). 

Weights for surviving special-purpose Red aircraft, by kind 
of aircraft. 

Weights for Red surviving general-purpose aircraft and/or 
QRA (analogous to BQWGT(')). 

Game value added (I.e., value added to each payoff entry 
to make it positive for the game-solving procedure). 

B. EXPLANATORY   NOTES   ON   THE   INPUT   VARIABLES 

NKBA,NKRA 

NPD,IDL2,IDL3 

IRO,JRO,KRO 

These input variables would usually be either 1 
(general-purpose aircraft only) or 4 (general- 
purpose and all kinds of special-purpose aircraft). 

There can be up to three periods. The first and 
last days of the periods are denoted by the 
variables IDI1=1, IDUl, IDL2, IDU2, IDL3, and 
IDU3=NID (resp.). They should be in increasing 
order. Furthermore, IDUl, the last day of the 
first period, equals IDL2-1 (one day before the 
first day of the second period), and IDU2=IDL3-1. 
From the inputs IDL2 and IDL3, all the other period 
limits can be found. A two-period war is considered 
as the last two periods of a three-period war and 
is marked by the variables IDL2 (which must be input 
as 1), IDL3 (input), IDU2=IDL3-1, and IDU3=NID. The 
variables IDLl and IDUl are not used. In a one- 
period war, IDL3 must be input as 1. 

These input variables must not exceed NR (the input 
number of Red pure strategies). They can, however, 
be left blank or Input as zero—in which case the 
first pure stratgey in Red's list will be used as a 
first guess. 
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IPRVjIPRU The various printout options that can be obtained 
with these variables are explained In Section A 
of Chapter V (below). In a two-period war, IPRV 
must  equal 1 to obtain output. In a one-period 
war, IPRU must equal 1. 

IDBSRC, IDRSRC        These Input variables are the first  days that the 
new sortie rates will be used. 

BALPHA( , ),RALPHA( , ) Values for these variables are needed only If 
lAA = 1. 

BADRI( , ),RADBI( , )   Values for these variables are needed only If 
lAA = 0. 

BFRAC1,BPRAC2,        Since these Inputs are closely related to the 
RFRAC1,RFRAC2 sortie rates, care should be taken In making the 

Inputs conpatlble with sortie rates. 

PRPA( ),FRBD( ),FRRD( ) Abscissa breakpoint vectors should be monotone. 

FRFA( ) Only force ratios greater than or equal to 1.0 
need be input; inputs less than 1.0 will be 
ignored.  (The FEBA advance function F is forced 
to be symmetrical in the sense that 
F(l/x) = -F(x), where x is the force ratio.) 

PB( , ),PR( , )        Though these vectors are dimensioned to hold up 
to 20 pure strategies, the game matrix arrays 

3 
will hold only 11. The sum I  PB(IBA,]yiS) must 

MS=1 
not exceed 1.0—and generally should equal 1.0 
exactly, for all IBA; similarly for Red. If the 
sum is less than 1.0, some GP aircraft are not 
assigned to a mission; they are still vulnerable 
to enemy ABA. 

MOE If MOE = 4 or 5, a wide variety of different 
measures can be obtained by varying the 12 input 
weights (as described in detail in the appendix to 
Vol. I). 

MOET Usually equal NID (the last day of the war), it 
should not exceed NID. Even if MOET is less than 
NID, the running time of the model ronains the 
same (i.e., the running time depends on NID, not 
MOET). 

OVA This should be large enough to avoid the premature 
stop; 10,000 or 20,000 is a good range. 



C.   TABLE OF UPPER AND LOWER LIMITS ON VARIABLES^ 

Variable 
Lower 
Limit 

Upper 
Limit Variable 

Lower 
Limit 

Upper 
Limit 

NKBD,NKRD 1 3 IDBSRC,IDRSRC 

NKBA,NKRA 

NID 

NPD 

1 

1 

1 

4 

90 

3 

SORRBK , ) 
S0RRB2( , ) 

SORRRK , ) 
S0RRR2( , ) 

IDL2,IDL3 1 lAA .0 1. 

IRO,JRO,KRO 

1PH\7,IPRU 

0 

0 

NR 
(Input) 

1 

XNBAA,XNRAA 

BALPHA( , ) 
RALPHA( , ) ■ 

1.0 

0.0 
0.0 

1.0 
1.0 

IREPLB,IREPm 0 1 BIDRA( , ) 0.0 1.0 

BDA(KBD,ID) 
RDA(KRD,ID) 

BAA(KBA,ID) 
RAA(KRA,ID) 

BIKRA( , ) 

BADRK , ) 

BAKRK , ) 

0.0 

0.0 

0.0 

1.0 

1.0 

1.0 

DBQRA,DRQRA RIDBA( , ) 0.0 1.0 

PBSHEL 
PRSHFT, 

FBD(KBD) 
5ra)(KRD) 

RIKBA( , ) 

RADBK , ) 

RAKBK , ) 

0.0 

0.0 

0.0 

1.0 

1.0 

1.0 

FBA( ) 
pm( ) 

BSAMZR( , ) 
RSAMZB( , ) 

0.0 
. 0.0 

1.0 
1.0 

(c ontlnued on next page) 

^If no lower limit is specified, it is zero. 

Limits on dimensioned variables apply to each variable in the array. ■ 

These limits merely Insure that the program will run (and not, for 
instance, have to divide by zero); they do not Insure reasonable answers. 

Variables are listed in the order input to the program, the same order as 
in Section A of this chapter (above). 

Other restrictions on variables are described in Section B of this 
chapter (above). 
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Lower Upper Lower Upper 

Variable Ljjnit Limit Variable Limit Limit 

IR3SH 0 1 Ni-'HFA 1 15 

BmACl,BF™C2 0.0 1.0 FHFAi   ) 

RFRAC1,RFRAC2 0.0 1.0 FA( )   ^ 

FBSK,M^K 0.0 1.0 Nh'KBD 1 15 

BPASS( ) FRBD( ) 
RPASS( ) 

BD( ) 0.0 1.0 
IBABAjIRABA 1 4 

N^'HRD 1 15 
XNBAB,XNRAB 1.0 

FRRD( ) 
BPARK,RPARK 1.0 

RD( ) 0.0 1.0 
BDRS( ),BDRNS( ), 0.0 1.0 
BKRS( ),BKRNS( ) NB,NR 1 11 

RDBS( ),RDBNS( ), 0.0 1.0 PB( , ) 0.0 1.0 
RKBS( ),RKBNS( ) 

PR( , ) 0.0 1.0 
B4B 

MOE 1 5 
B4AL 0.0 1.0 

MOhJi' 1 90 
B4AN1,B4AN2,B4AS1, 

B4AS2,B4NS1,B4NS2 BCWGT 

B4SN1,B4SN2 BSWGT( ) 

R4B BQWGT( ) 

R4AL 0.0 1.0 RCWGT 

R4AN1,R4AN2,R4AS1, RSWGT( ) 
R4AS2,R4NS1,R4NS2 

RQWGT( ) 

R4SN1,R4SN2 

GVA 
EPS4^ 

^EPS4 must be stviatly  greater than zero If mode 4 Is used. 
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D.   FACSIMILE OPTSA DATA DECK 
'"■ '■■■■■■■. '    ! ■ ■ ■ 

On the following three pages appears a typescript 

facsimile of the data deck for a problem, to illustrate data- 

deck preparation.  Each line of print represents one data card. 

The variables appearing on that card are listed in order at the 

left.  For each card, there are eight fields, each 10 columns 

wide.  (Real variables are not right-Justified in this deck.) 
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Chapter III 

DEFINITIONS OF INDEXING AND COMPUTED VARIABLES 

A. PROGRAM   MAIN 

Variable [ Definition  

IDLl First day of first period of war (always set to 1) |   ,     . 

IDUl Last day of first period  (set to IDL2-1;  IDL2 Is an Input). 

IDU2 Last day of second period (set to IDL3-1;  IDL3 Is an Input). 

IDU3 Last day of third period of war (always set to NID, the number of 
days In the war). 

Note  that.   In a  two-period war,   IDL2  and  IDU2  are  the  first  and 

last  days  of  the  first  period;   IDL3  and  IDU3,   the  first  and   last 

days  of  the   second period. 

B. SUBROUTINE   READ , ■ 

Variable Definition  

IBA Blue allocation of aircraft to mission (I.e., the IBA      pure 
strategy In Blue's list). 

IRA Red allocation of aircraft to mission (I.e., the IRA      pure 
strategy in Red' s list). .i 

KAT Kind of attacker: 
1 _ GP-CAS;  2 - GP-ABA;  3 - SP-CAS;  4 - SP-ABA. 

i 

TYI Type of Interceptor: ■. i        ,     ' 
1 - GP;  2 - SP , ' 

(this Is declared to bt  an Integer variable). • i    - . 

The   following  Indexing  variables   (used   In  subroutines  READ 

and  CAM)   are  defined  In  the   section  on  CAM:      ID,   KBA,   KBD,   KRA, 

KRD,   MS ,   a'nd   TY .       ■ 
I ■ 
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The variables MIT and MOT (the input and output tracks) 

are assigned the values 5 and 6 (resp.) in the program.  MOT 

also appears in routines SIMPLl, SIMPL2, and SIMPL3, which con- 

tain WRITE statements. 

C.   SUBROUTINE SIMPLl 

The three game-solving subroutines (SIMPLl, SIMPL2, and 

SIMPL3) each follow the same procedure:  "raw" payoff entries 

are generated by CAM and solution of games at following stages. 

The raw payoff entries are stored in COMMON matrices W for 

SIMPLl, V for SIMPL2, and U for SIMPL3.  GVA is then added to 

each payoff entry; the results are placed in the simplex tableau 

matrix AS; and the game is solved as in Chapter 3 of Volume I of 

this paper.  There is a separate  matrix AS for each subroutine. 

Along with AS, there is a collection of variables for the LP 

right-hand side, cost row, pivot coefficient, etc., for  eaah 

subroutine.     When the game is solved, the optimal strategies 

are transferred to the COMMON arrays SWB and SWR (which are 

vectors) for SIMPLl, SVB and SVR for SIMPL2, and SUB and SUR for 

SIMPL3.  The strategy arrays also hold the Blue and Red pure 

strategy played in the previous period. 

While the game value and strategy arrays in COMMON are 

dimensioned for 11 entries, the simplex tableau arrays in each' 

subroutine are dimensioned for 20.  Thus, if the core space is 

available and it is desired to play up to 20 pure strategies, 

only the arrays in COMMON need be redimensioned. 

A two-period war is considered as the last two periods of 

a three-period war. Second-period games are solved by SIMPL3; 

first-period games, by SIMPL2; one-period war, by SIMPL3. 

Variables are listed in alphabetical order.  Computed and 

indexing variables are not separated, as many integer variables 

are computed and later used as indices.  An asterisk preceding 

a variable indicates storage in blank COMMON. , 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

AS(20,40) 
J,I 

BIG 

BS(20) 
IROW 

CS(40) 
I 

GVAL 

IBACT(20) 
LB 

IBAS(20) 
IBC 

IBASIC(20) 
IROW 

IBASl 

IBC 

IBIG 

lENTER 

INDIC 

INFEAS 

IR 

IRACT(20) 
I 

Coefficient matrix for LP (linear programming problem) for 
solving first stage games. 

Largest element In payoff column of first Red pure 
strategy used, 

LP right-hand side. ; 

LP cost coefficients, 

Expected outcome (game value) for a relaxed problem plus 
GVA (i.e., GVAL-GVA is the two-sided optimal value of a 
relaxed matrix game). 

1, if payoff row LB for Blue has been computed; 0, 
otherwise. 

Active Blue strategies in solution of current relaxed 
problem. 

Basic variable in row IROW.   ,- ■ i 

IBASIC(IROW), for a given value of IROW: or IBAS(IBC). 

Counter for determining vector IBAS.       ■  j   - .' 

Blue pure strategy producing payoff value BIG against 
first Red pure strategy used. ,      • 

Variable to enter basis in dual simplex method. 

Working variable used to determine lENTER.     ' 

0, if current solution is feasible; I, if Infeaslble—used 
both in dual simplex method and in determining whether 
solution to current relaxed problem is solution to whole 
game. 

First Red pure strategy to be used (also used for each new 
Red pure strategy to enter tableau). 

1, if payoff column I for Red has been computed; 0, other- 
wise. 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

IRAS(20) 
IRC 

IRASl 

IRC 

IROW 

ITCOL 

JBIG 

LB 

LEAVEl 

LR 

MS 

NBC 

NHL 

NPDMl 

NPDM2 

NRAS 

NROWMl 

NROWS 

PIVCO 

*PROPB(3,3) 
MS,1 

Red pure strategy corresponding to row IRC of simplex 
tableau. 

IRAS(IRC). 

Counter for determining vector IMS. 

Row of simplex tableau being processed (in pivoting 
operations, etc.). 

Total number of columns of LP (decision plus slack vari- 
ables) . 

New Red pure strategy to enter LP as a new constraint. 

Blue pure strategy or column of LP being considered. 

Row whose basic variable will leave basis in dual simplex 
method. 

Red pure strategy being considered. 

Mission (used for setting first-period allocations). 

Number of Blue pure strategies used with nonzero probabil- 
ity in optjjnal solution to current relaxed problem. 

NB+NROWMl (i.e., one less than total number of columns in 
tableau—NB is an input.) 

Number of periods minus 1 (NPD-1). 

NPD-2. 

Number of Red pure strategies being considered in current 
relaxed problan (essentially the same as NROWS). 

NROWS-1. 

Number of rows of LP being solved. 

Value of pivot term. 

(Defined in CAM.) 

24 



Variable Name, 
Dimension Limits, 
and Indices Definition 

*PROPR(3,3) 
MS,! 

(Defined In CAM.) 

RATIO 

RENT 

SUM(20) 
J 

Ratio of cost coefficient to variable In leaving row to 
determine entering basic variable In dual simplex method. 

Ratio of cost coefficient to variable In leaving row for 
entering basic variable. 

( 

Expected outcone of optimal Blue strategy for current 
relaxed problan against Red pure strategy J—I.e., 
E X(I£)*W(LB,J). 

IB 

*SVB(11,11,11) 
IB,m, L 

*SVR(11,11,11) 
LB,LR,L 

«SWB(11) 
L 

*SWR(11) 
IRASl 

TEST 

*VALUE 

Optimal Blue for second period (I.e., probability of Blue 
playing pure strategy L in period 2 when Blue and Red 
have played LB and LR, resp., in period 1).    , 

Optimal Red strategy for second period (i.e., probability 
of Red playing pure strategy L in period 2 when Blue and 
Red have played LB and LR, resp.. In period 1). 

Optimal Blue strategy for first period (i.e., probability 
of Blue playing pure strategy I). 

Optimal Red strategy for first period (i.e., probability 
of Red playing pure strategy IRASI). 

Variable for determining feasibility of right-hand side in 
current dual simplex iteration. 

Value of game (total three-stage game for three-period 
war.) 

«W(11,11) 
LB, J 

X(20) 
IBASl 

XNEC 

First-stage game-payoff matrix; W(LB,J) Is the value of a 
second-stage game when Blue and Red pure strategies LB and 
J, (resp.) have been played in the first period (this 
value gecomes a payoff entry in the first-stage game). 

Blue randomized strategy (vector of probabilities) optimal 
for current relaxed problem. 

"Northeast corner"; value of LP at any iteration, appear- 
ing at upper right corner of simplex tableau. 
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D,        SUBROUTINE   SIMPL2(IB,IR) 

Variable Name, 
Dimension Limits, 
and Indices Definition 

AS(20,40) 
J,I 

BIG 
BS(20) 

IROW 
CS(40) 

I 
GVAL 

IB 

IBACT(20) 
IB 

IBAS(20) 
IBC 

IBASIC(20) 
IROW 

IBASl 
IBC 
IBIG 
lENTER 
INDIC 
INFEAS 

IR 

IRACT(20) 
I 

IRAS(20) 
IRC 

IRC 
IROW 
ITCOL 
JBIG 

JR 

LB 
LEAVEl 
LR 

Coefficient matrix for LP for solving second-stage games. 

(As In SIMPLl.) 

Blue pure strategy that was used In period 1. 
calling program SIMPLl. 

Set In the 

(As In SIMPLl.) 

Red pure strategy that was used In period 1. Set In the 
calling program SIMPLl. 

(As In SIMPLl.) 

First Red pure strategy to be used; also used for each new 
Red pure strategy to enter tableau. 

(As In SIMPLl.) 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

MS 

NBC 
NBL 
NPDMl 
NRAS 
NROWMl 
NROWS 
PIVCO 

Mission (used for setting second-period allocations) 

(As in SIMPLl.) 

*PROPB(3,3) 
MS,2 

*PROPR(3,3) 
MS,2 

RATIO 1 
RENT I 

*SUB(11,11,11) 
LB,LR,L 

SUM(20) 
J 

*SUR(11,11,11) 

*SVB(ll,ll,li: 
IB,IR, I 

«SVR(11,11,1I) 
IB,IR,IRAS1 

(Defined in CAM.) 

(Defined In CAM.) 

(As In SIMPLl.) 

TEST 

*V(11,11) 
LB, J 

*W(11,11) 
IB,IR 

Optimal Blue strategy for third period (i.e., probability 
that Blue plays pure strategy L in period 3 when Blue and 
Red played LB and LR In period 2 and IB and IR in period 1), 

(As in SIMPLl.) 

Optimal Red strategy for third period (i.e., probability 
that Red plays pure strategy L in period 3 when Blue and 
Red played LB and LR in period 2 and IB and IR in period 1). 

Optimal Blue strategy for second period (i.e., probability 
that Blue plays pure strategy I in period 2 when Blue and 
Red played IB and IR (set in SIMPLl) in period 1). 

Optimal Red strategy for second period (i.e., probability 
that Red plays pure strategy IRASI in period 2 when Blue 
and Red played IB and IR (set in SIMPLl) in period 1). 

(As in SIMPLl).        '■ ' ' ■      ' 

Second-stage game payoff matrix; V(LB,J) is the payoff 
entry when Blue and Red play pure strategies LB and J 
(resp.) in period 2—having played IB and IR in period 1. 

Value of second-stage game, which becomes a payoff entry in 
the first-stage game matrix W. i 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

X(20) ) 
IBASl > 
XNEC ) 

(As in S]]yiPLl.) 

SUBROUTINE   SIMPL3(JB,JR) 

The   final-stage  payoffs   found  in  this   subroutine  are  actual 

measures  of  effectiveness  from the  assessment  routine   (e.g., 

FEBA  position,   cumulative  Blue  minus  Red  firepower,   etc.). 

Variable Name, 
Dimension Limits, 
and Indices Definition 

AS(20,40) 
J,I 

m 
*BAD(4,90) 

KA,MOET 
*BAI(4,90) 

KA,MOET 

BIG        1 
BS(20) [ 

IROW ' 

*CBAF(90) 
MOET 

*CBF(90) 
MOET 

«CRAF(90) 
MOET 

*CRF(90) 
MOET 

CS(40) 
I 

*EEBA(90) 
MOET 

Coefficient matrix of LP for solving third-stage games. 

"Blue aircraft" (working variable used in conputing MCE 5) 

(Defined in CAM.) 

(As in SIMPLl.) 

(Defined in CAM.) 

(As in SIMPLl.) 

(Defined in CAM.) 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

G 

GVAL 

IBACT(20) 
L£ 

IBAS(20) 
IBC 

IBASIC(20) 
IROW 

IBASl 
IBC 
IBIG 
lENTER 
INDIC 
INPEAS 
IRACT(20) 

I 
IRAS(20) 

IRC 
IRC 
IROW 
ITCOL 

JB 

JBIG 

JR 

M 

KR 

IB 
LEAVEl 

Negative of a negative payoff entry U(I,J), whose,absolute 
value is greater than GVA—i.e.. If U(I,J) + GVA < 0, 
G Is set equal to |U(I,J)1, which Is greater than GVA, and 
the program stops. 

(As In SIMPLl.) ■. . ■   ■  ■ 

(As In SIMPLl.) 

MS 

Blue pure strategy that was used In period 2 (set In the 
calling program SIMPL2). 

(As In SIMPLl.) 

Red pure strategy that was used In period 2 (set In the 
calling program SIMPL2). ,     . 

Kind of aircraft (Indexing variable used In computing 
MOEs 4 and 5). .j. 

First Red pure strategy to be used (also used for each new 
Red pure strategy to enter tableau). 

[ 

(As In SIMPLl.) .     ' 

Mission (used for setting third-period allocations; also 
equal to KA-1 in computing MOEs 4 and 5). 

29 



Variable Name, 
Dimension Limits, 
and Indices Definition 

NBC ) 
NBL > 
NRAS ) 

NROWMl ) 
NROWS > 
PIVCO ) 

*PROPB(3,3)' 
MS,3 

*PROPR(3,3) 
MS,3 

RA 

»RAD(4,90) 
KA,MOET 

«RAI(4,90) 
KA,MOET 

RATIO) 
RENT ( 

*SUB(11,11,11) 
JB,JR, I 

SUM(20) 
J 

SUMOE 

(As In SIMPLl.) : .. 

(As In SIMPLl.) ■/-:"" 

(Defined In CAM.) 

"Red aircraft" (working variable used In conputlng MOE 5). 

(Defined In CAM.) ■'■,■.'■:.• 

(As In SmPLl.) ■ 

Optlnal Blue strategy for third period (I.e., probability 
that Blue plays pure strategy I In period 3 when Blue and 
Red played JB and JR In period 2). 

(As In SIMPLl.) 

Working variable used In computing MOEs 4 and 5. 

*SUR(11,11,11)  Optimal Red strategy for third period (I.e., probability 
JB,JR,IRAS1 that Red plays pure strategy IRASl In period 3 when Blue 

and Red played JB and JR In period 2). 

TEST 

*U(11,11) 
IB, J 

*V(11,11) 
JB,JR 

(As In SIMPLl.) ;.   , 

Third-stage game payoff matrix U(LB,J) Is the payoff entry 
when Blue and Red play pure strategies LB and J (resp.) 
In period 3, having played JB and JR In period 2 (and some 
pure strategy pair In period 1). 

Value of a third-stage game, which becomes a payoff entry 
In a second-stage game matrix V.       ,. 

X(20) 
IBASl 
XNEC ! 

(As In SIMPLl.) 
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F.        SUBROUTINE   CAM(IDL,IDU) ,. ..-        , 

Since  in  CAM there  are many  dimensioned variables  whose 

elements   are   computed   In   large   DO   loops,   a   list   of  definitions 

of  the  most   commonly  used   Indexing  variables   of  these   loops   Is 

given  first.     The  Indexing  variables   are   In  alphabetical  order. 

TY,   TYB,   and  TYR  are   declared  Integer.     Then  the   computed 

variables   are   defined  in   the  order  aomputed in   the   subroutine. 

They  are  defined  alphabetically  In  Appendix  B. 

1.       Indexing  Variables 

Variable Definition  

H) Day of war. , ; 

IDMl Preceding day (ID-1). ■-"'. ' ^-   ■ '   '   ' '   v 

INDB         Indicator for Blue attacker In air-to-air Interaction: • '      ■   . 
1 - Blue GP-CAS; 2 - Blue GP-ABA; ■ ', ■ \   : ■', 
3 - Blue SP-CAS; 4 - Blue SP-ABA.       ..,-... ..-..    ■'■■.. 

Computed as INDB = MSB+2*(TYB-1). ; 

INDR Indicator for Red attacker in air-to-air Interaction: 
1 - Red GP-CAS;   2 - Red GP-ABA;  3 - Red SP-CAS;   4 - Red SP-ABA. 

Computed as INDR = MSR+2*(TYR-1). ■        ■ 

IPD Period of war (also a computed variable). 
"... .    ■  ■ '       I 

KBA    Kind of Blue aircraft: 
1 - Blue GP; 2 - Blue SP-CAS; 3 - Blue SP-ABA; 4 - Blue SP-INT. 

Used In air-to-ground interaction and initial and final Blue- 
aircraft-lnventory calculations. 

KBD    Kind of Blue division (up to three kinds). 

KRA    Kind of Red aircraft: 
I - Red GP; 2 - Red SP-CAS; 3 - Red SP-ABA; 4 - Red SP-INT. 

Used in air-to-ground interaction and initial and final Red- 
aircraft-inventory calculations. 

KRD    Kind of Red division (up to three kinds). ■ 

MS     Aircraft mission: ■ . 
1 - CAS; 2 - ABA; 3 - INT. 

Also used to index kind of SP aircraft, by the relation 
MS=KBA-1 or KRA-1. 
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Variable Definition 

MSB    Blue aircraft mission: 
. 1 - CAS; 2 - ABA; 3 - INT. 

MSR    Red aircraft mission: 
1 - CAS: 2 - ABA; 3 - INT.  . . ■ '  .^ '   -■.''..■'. 

•TY .  -   Type of aircraft:        ,    ; ■ 
1 - GP; 2 - SP    '    ■ ■ 

(without specifying what kind of SP aircraft; the mission is 
needed to do that.) .... 

TYB    Type of Blue aircraft: 
1 - GP; 2 - SP. 

TYR    Type of Red aircraft: .     ■' '^ 
1 - GP; 2 - SP. 

.E.   Computed Variables 

Variable Name, .,.        ,-./.:.;■ 
Dimension Limits, 
and Indices ' Definition -  ' 

IDL First day for which assessment is to be computed in that 
particular call of CAM. 

IDU Last day for which assessment is to be computed in that 
particular call of CAM. 

Forces at Beginning of Day , • ' 

BDI(3j90)      Blue division Inventory at beginning of day ID, by kind 
KBD,ID       of Blue division. . 

RDI(3,90)      Red division Inventory at beginning of day ID, by kind of 
KRD,ID       Red division. 

BGF(90)        Blue ground firepower delivered on day ID. 
ID ■■ ■''   ■ 

RGF(90)        Red ground firepower delivered on day ID. 
ID    . 

SHELB(90)      Number of Blue shelters at beginning of day ID. 
ID - 

SHELR(90)      Number of Red shelters at beginning of day ID, 
ID 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

BAI(4,90) 
KBA,ID 

RAI(4,90) 
KRA,ID 

ABQRA 

BAAS 

ARQRA 

RAAS 

IPD 

PROPB(3,3) 
MS,IPD 

PROPR(3,3) 
MS,IPD 

BA(2,3) 
TY,MS 

RA(2,3) 
TY,MS 

SUMB,SUMR 

BANAS 

RANAS 

SORRB(2,3) 
TY,MS 

BFRAC 

SORRR(2,3) 
TY,MS 

RPRAC 

Inventory of Blue aircraft at beginning of day ID, by kind 
of Blue aircraft. 

Inventory of Red aircraft at beginning of day ID, by kind 
of Red aircraft. 

Actual number of Blue QRA aircraft (GP aircraft designated 
as QRA). 

Blue GP aircraft assignable to missions. 

Actual number of Red QRA aircraft (GP aircraft designated 
as QRA). ,     - , , 

■■■■■■■ i ■'.  ' '■ ' 

Red GP aircraft assignable to missions.       :.. 

Period of war.     .       .   ■ ,      . i  ., ■ 

Proportion of Blue GP aircraft assigned to mission MS 
in period IPD (in two-period war, IPD is 2 for the first 
period, 3 for the second). 

Proportion of Red GP aircraft assigned to mission MS . 
in period IPD. 

Blue aircraft on missions, by aircraft type (GP or SP) and 
mission. 

Red aircraft on missions, by aircraft type and mission. 

Working variables for computing BANAS and RANAS. 

Blue GP aircraft not assigned to missions. 
i 

Red GP aircraft not assigned to missions. 

Sortie rates for Blue, by aircraft type and mission. 

Fraction of Blue aircraft on base. j 

Sortie rates for Red, by aircraft type and mission. 

Fraction of Red aircraft on base. 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

BS(2,3) 

RS(2,3) 
TY,MS 

BANF(2,3) 
TY,MS 

RANF(2,3) 
TY,MS 

Blue sorties, by aircraft type and mission. 

Red sorties, by aircraft type and mission. 

Blue aircraft not flying (i.e., staying on the base)— 
positive only if the sortie rate is less than 1.0. 

Red aircraft not flying (i.e., staying on the base)— 
positive only If the sortie rate is less than 1.0. 

Alr-to-Alr Interaction 

BITS 

BATS 

RITS 

RATS 

IBIRA 

IBARI 

VBIDRA(2)^ 
TYB 

VRADBI(4)^ 
INDR 

VRIDBA(2)^ 
TYR 

VBADRI(il)^ 
INDB 

Blue INT sorties. 

Blue attack sorties (CAS and ABA). 

Red INT sorties. 

Red attack sorties (CAS and ABA). 

Check variable (the Blue-lnterceptor/Red-attacker 
attritions are zero if either side has zero sorties; 
IBIRA then is set to 1, and the attrition computation 
bypassed). 

Check variable for the Blue-attacker/Red-interceptor 
Interaction. 

Average detection parameter for Blue interceptors, by type, 
against Red attackers in the air-to-air interaction. 

Average detection parameter for Red attackers, by kind of 
attacker, against Blue interceptors in the air-to-air 
interaction. 

Average detection parameter for Red interceptors, by type, 
against Blue attackers in the air-to-air interaction. 

Average detection parameter for Blue attackers, by kind of 
attacker, against Red interceptors in the air-to-air 
interaction. 

^All air-to-air detection parameters are averaged over target type and are 
a function of shooter type. 
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Variable Name,                  '                  ^    [■ 
Dimension Limits,                               .   .  '     ■. 
and Indices Definition  

SUM, PROD,     Working variables for computing attritions.     i 
XI, X15 .     , '•' 

RATSl Red attack sorties per notlonallzed alr-to-alr combat 
region on Blue side of FEBA  (RATS1=RATSANBAA). 

BITSl Blue Intercept sorties per notlonallzed alr-to-alr combat 
region on Blue side of FEBA  (BITS1=BITS/XNBAA). 

BATSl Blue attack sorties per notlonallzed alr-to-alr combat 
region on Red side of FEBA  (BATS1=BATSANRAA). 

RITSl Red Intercept sorties per notlonallzed alr-to-alr combat 
region on Red side of FEBA  (RITS1=RITS/XNRAA). 

The   following   10  variables  are  computed  only   If   the   second 

alr-to-alr  attrition method  Is   used: 

PRODI, PR0D2,       Working variables for computing attritions In second 
XI, X15, X2,      method. 
DENOM 

BSENG(2,3) Blue attack sorties engaged by Red Interceptors, by type 
TYBjMSB of Blue aircraft and attack mission only: 

1 - CAS;   2 - ABA. 

RSENG(2,2) Red attack sorties engaged by Blue Interceptors, by type 
TYR,MSR of Red aircraft and attack mission only: 

1 - CAS;   2 - ABA. 

BPENG(2) Proportion of Blue Intercept sorties engaged that are of 
TYB type TYB: 

1 - GP;   2 - SP. 

RPENG(2) Proportion of Red Intercept sorties engaged that are of 
TYR type TYR. 

[End   of  variables   for   second  attrition method] 

BSKAA(2,3) Blue sorties killed In the alr-to-alr Interactions, by 
TYB,MSB aircraft type and mission. 

RSKAA(2,3) Red sorties killed In the alr-to-alr Interactions, by 
TYRjMSR aircraft type and mission. 
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Variable Name, 
Dimension Limits. 
and Indices Definition 

BSFB(2,3) 
TY,MS 

RSFB(2,3) 
TY,MS 

Blue sorties that fly back to Blue alrbase and do not 
attempt to deliver ordnance (BSFB(TY,3)=0; the whole 
array Is zero If the first alr-to-alr attrition method Is 
used). 

Red sorties that fly back to Red alrbase and do not 
attempt to deliver ordnance (RSFB(TY,3)=0; the whole 
array Is zero If the first alr-to-alr attrition method Is 
used). 

SRB Working variable, equal to the maximum of 1.0 and the 
appropriate Blue sortie rate. 

SRR Working variable, equal to the maximum of 1.0 and the 
appropriate Red sortie rate. 

BAKAA(2,3) Blue aircraft killed In the alr-to-alr Interaction, by 
TYjMS aircraft type and mission. : .'■ ; 

P?AKAA(2,3) Red aircraft killed In the alr-to-alr Interaction, by  ^ 
TY,MS aircraft type and mission. 

BA]FB(2,3) Blue aircraft that fly back to Blue alrbase, by aircraft 
TYjMS type and mission. 

RAFB(2,3) Red aircraft that fly back to Red alrbase, by aircraft 
TYjMS type and mission. 

BSL(2,3) Blue sorties lost to enemy SAMs (ground-to-air Interaction), 
TY,]yiS by aircraft type and mission. 

RSL(2,3) Red sorties lost to enemy SAMs (ground-to-air Interaction), 
TYjMS by aircraft type and mission. 

BAL(2,3) Blue aircraft lost to enemy SAMs (ground-to-air 
TY,MS Interaction), by aircraft type and mission. 

RAL(2,3) Red aircraft lost to enemy SAMs (ground-to-air Interaction), 
TY,MS by aircraft type and mission. 

Air-to-Ground (Alrbase Attack) Interaction—Blue Alrbases    ■ ^ 

BSHEL Number of Blue shelters (recomputed each day) 

BAVUL(4) 
KBA 

Blue aircraft vulnerable to enemy ABA, by kind of Blue 
aircraft, not Including QRA. 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

ABQRAS 

ABQRAN 

BSHELl 

BAVULT 

BP0PS(4) 
KBA 

BP0PNS(4) 
KBA 

BTOTS 

BTOTNS 

BTOT 

PRABA(2) 
TYR 

RATP 

VRDBS 

VRKBS. 

VRDBNS 

VRKBNS 

Q 

Number of sheltered Blue QRA aircraft (QRA are given 
priority in sheltering). ,      ■ 

Number of nonsheltered Blue QRA aircraft. 

Blue shelters remaining after QRA aircraft are sheltered . 
(zero If ABQRAN > 0.0). .| ,. 

Total Blue aircraft vulnerable to enemy ABA, not Including 
QRA. ... 

Population of sheltered Blue aircraft (I.e., number of 
aircraft), by kind of Blue aircraft, Including QRA. 

Population of nonsheltered Blue aircraft.     , , 

Total sheltered Blue aircraft (= I  BPOPS(KBA)). 
KBA 

Total nonsheltered Blue aircraft (= I  BPOPNS(KBA)). 
KBA 

Total Blue aircraft vulnerable to ABA (=BTOTS+BTOTNS). 

Red ABA aircraft passes, by type of ABA aircraft: 
1 - GP; 2 - SP. 

Red attack total passes (=PRABA(1) + PRABA(2)). 

Average detection parameter for Red against Blue shelters. 

Average kill paramater for Red against Blue shelters. 

Average detection parameter for Red against Blue 
nonsheltered aircraft. 

Average kill parameter for Red against Blue nonsheltered 
aircraft. 

Proportion of Red passes to attack Blue shelters (the 
remainder attack Blue nonsheltered aircraft)—conputed If 
IRABA=2 or 4. 

The following variables are computed only If Red uses area fire 

(IRABA=4): 
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Variable Name, 
Dimension Limits, 
and Indices Definition  

B4AN Average area covered by a Red "anti-nonsheltered" 
munition. 

B4AS Average area covered by a Red "anti-shelter" munition. 

B4NS Average reduction factor when Red "anti-nonsheltered" 
munitions are used against shelters. 

B4SN Average expansion factor when Red "anti-shelter" munitions 
are used against nonsheltered aircraft. 

NTN Number of iterations of Newton's method to find optimal Q. 

The following working variables are used to hold inter- 

mediate results In the attrition calculations: 

Red Attack Mode 1 

Red Attack Mode 2 

Red Attack Mode 3 

Red Attack Mode 4 

TERMSl, XS, TERMS2, TERMNl, XNS, TERMN2. 

CSO, CNO, CSl, CS, CNl, CN, Cl, QO, Q, CS2. 

T, TEFiMl, TERM2, TERMS, TERMNS. 

X4N, X4S, X4NS, X4SN, AIN, A2N, AOB, A3, A4, AIS, A2S, 
A2, A5, A6, XO, XI, QO, NTN, Ql, Q, TERMS, TERMNS, and 
the arithmetic statement functions Fl4(Q) and P24(Q). 

The results in all cases are the following: 

BAKS Blue sheltered aircraft destroyed. 

BSHELK(90)     Blue shelters destroyed on day ID. 
ID . 

BAKNS Blue nonsheltered aircraft destroyed. 

Alrbase Attack—Red Airbases 

RSHEL Number of Red shelters (reconputed each day). 

RAVUL(4)       Red aircraft vulnerable to enemy ABA, by kind of Red 
KBA       aircraft, not including QRA. 

ARQRAS        Number of sheltered Red QRA aircraft. 

ARQRAN        Number of nonsheltered Red QRA aircraft. 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

RSHELl 

XS 

RAVULT 

RP0PS(4) 
KRA 

RPOPNS(i|) 
KRA 

RTOTS 

RTOTNS 

RTOT 

PBABA(2) 
TYB 

BATP 

VBDRS 

VBKRS 

VBDRNS 

VBKRNS 

Q 

Number of Red shelters remaining after QFtA aircraft are 
sheltered. ^ . ,_ 

Indicator for sheltering of Red SP-ABA aircraft: 
0.0 - do not shelter; 1.0 - shelter 

(XS=1-IR3SH)—also used later In routine.      • 

Total Red aircraft vulnerable to ABA that can be 
sheltered, not including QRA. 

Population of sheltered Red aircraft, by kind of Red 
aircraft. 

Population of nonsheltered Red aircraft, by kind of Red 
aircraft. 

Total sheltered Red aircraft (= I  RPOPS(KRA)). ■ 
KRA ■■ ;: 

Total nonsheltered Red aircraft (= I  RPOPNS(KRA)). 
KRA 

Total Red aircraft vulnerable to ABA (=RTOTS+RTOTNS). 

Blue ABA aircraft passes by type of ABA aircraft: 
1 - GP; 2 - SP. 

.1 

Blue attack total passes (=PBABA(1)+PBABA(2)).  : 

Average detection parameter for Blue against Red shelters. 

Average kill parameter for Blue against Red shelters. 

Average detection parameter for Blue against Red 
nonsheltered aircraft. 

Average kill parameter for Blue against Red nonsheltered 
aircraft. 

Proportion of Blue passes to attack Red shelters— 
computed if IBABA=2 or 4. 

The following variables are computed only if Blue uses area 

fire (IBABA=4): 
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Variable Name, 
Dimension Limits, 
and Indices Definition  

R4AN Average area covered by a Blue "antl-nonsheltered" 
munition. "   ■ 

R4AS Average area covered by a Blue "anti-shelter" munition. 

R4NS Average reduction factor when Blue "antl-nonsheltered" 
munitions are used against shelters. 

R4SN Average expansion factor when Blue "anti-shelter" munitions 
are used against nonsheltered aircraft. 

NTN Number of Iterations of Newton's method to find optimal Q. 

The   following  working  variables  are  used  to  hold  Inter- 

mediate  results   In   the   attrition   calculations: 

Blue Attack Mode 1 

Blue Attack Mode 2 

Blue Attack Mode 3 

Blue Attack Mode 4 

TERMSl, XS, TERMS2, TERMNl, XNS, TERMN2. 

CSO,  CNO,  CSl, CS, CNl, CN, Cl,  QO,  Q, CS2. 

T, TERMl, TERM2, XS, XNS, TERMS, TERMNS. 

X4N, X4SN, X4NS, X4S, AIN, A2N, AOB, A3, A4, AIS, A2S, 
A2, A5, A6, XO, XI, QO, NTN, Ql, Q, TERMS, TERMNS, and 
the arithmetic statement functions Pl4(Q) and F24(Q). 

The results In all cases are the following: 

RAKS Red sheltered aircraft destroyed. 

RSHELK(90)     Red shelters destroyed on day ID. 
ID 

RAKNS Red nonsheltered aircraft destroyed. 

Aircraft Destroyed and Final Measures for Day 

XS Proportion of sheltered aircraft killed in the ABA 
interaction—used for apportioning destroyed aircraft by 
kind of aircraft (redefined for Red). 

XNS Proportion of nonsheltered aircraft killed in the ABA 
interaction—used for apportioning destroyed aircraft by 
kind of aircraft (redefined for Red). 
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Variable Name, 
Dimension Limits, 
and Indices Definition 

BAD(4,90) 
KBA,ID 

RAD(4,90) 
KRA,ID 

BAF(90) 
ID 

RAF(90) 
ID 

BF(90) 
ID 

RF(90) 
ID 

FRBR 

FRRB 

DPEBA 

DPOBA 

PEBA(90) 
ID 

PBDID 

BDD(3,90) 
KBD,ID 

PRDID 

RDD(3,90) 
KRD,ID 

CBF(90) 
ID 

CRF(90) 
ID 

CBAP(90) 
ID 

Blue aircraft destroyed on day ID, by kind of Blue 
aircraft.    ■ 

Red aircraft destroyed on day ID, by kind of Red aircraft. 

Blue air firepower (i.e., successful CAS firepower) 
delivered on day ID. 

Red air firepower delivered on day ID. 

Blue total firepower (ground plus successful CAS) 
delivered on day ID. 

Red total firepower delivered on day ID. 

Force ratio of Blue to Red firepower.       ■ ■ ■ .'■ 

Force ratio of Red to Blue firepower (=1/FRBR). 

FEBA advance. 

Negative of FEBA advance. 

FEBA position at end of day ID. 

Percept Blue divisions destroyed. 

Blue divisions destroyed on day ID, by kind of Blue 
division. 

Percent Red divisions destroyed. ! 

Red divisions destroyed on day ID, by kind of Red 
division ;   ■ 

Cumulative Blue ground plus CAS firepower delivered to 
date. [ 

Cumulative Red ground plus CAS firepower delivered to 
date. , 

Cumulative Blue CAS firepower delivered to date. 
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Variable Name, 
Dimension Limits, 
and Indices Definition  

CRAF(90)      Cumulative Red CAS firepower delivered to date. 
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Chapter   IV 

PROGRAM LISTING 

A. PROGRAM MAIN 

PHOSRSM 
I. OPTSA I 
Cl)i|=t)EG 

COMMON 
COMMON 
COMMON 
COMMON 
COMMOM 

COMMON 
COMMON 
COMMON 
COMMON 

COMMON 
COMMON 
coMMo^' 
COMMOt! 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

C 
COMMO'I 
COMMON 
COMMON 

iPHSHEL.P*<5HEL 

'1.FR*(?) 

MAIN I INPUT, OUTPUT, TAPES. INPUT. T*PE»>»m]TPUT) 
I 

NK>in,NKRU,NKBA,NKP» 
Nin 

NPn,IDLl.IDUl,IOL2,IDU?,lnL3»tOU3 
lRl),JHO,Kao 
IPRV.IPRU 

IREPL8,!HEPLR 
RUA(3,90I ,I^0A(3.90) 
RAA(»,'?0) ,HAA(4,90) 
DBORA.DRURA 

SHFLB(90),SHELR(90) 
HSHELK(90|,RSMELK(9 
FBn,3),FKD(3) ,FflA(;> 
IUPSRCIURSRC 

SORRBl(2i3),S0RRB2( 
lAA ,XNR»A,XNMAA,SA 
H!nRA(2,»).BAUHI(4, 
BIKRA(2,*) ,BAKRI (4, 
nS«M7H(?,2),RSAM7B(Z,Z| 
IHI5H,RFKACI,BFRAC?,»FRACI .OFOACZ.FBSK.FRSK 

SPASS(2)iRPASS(R) 
IB«BA,IRABA,XN8AR,X 

8UBS(2) ,t)DHNSl?) ,SK 

RDHS{2) ,Hri9NS (?) ,RK 
R4B,B4AL,H4AN1,B4 

R<IH,R4AL,R44N1 ,R4 
EPS* 
NFRFA.FRI-A (15) ,FA () 
NFRBD,FRaDH5) ,B0(1 
NFRRD,FRHD(15).Pn(l 
NH,NR 
PH(20,3) ,PR(2(i,3, 
PR0PR(3,3),PR0PR(3, 
MOE,MOET 
RCwUT,BsWGT(3) ,Ro»*r,T(2) .RCwnT ,RSWGT ( 3) ,R(3W«T(2) 
GVA 

(2,3),S0RR«1(2.3),SrRRR2l2.3) 
*LPHAI?,?).RALPHA(2,?) 
.2) .RI0RAI<;.4) .RAOBI (4,2) 
,2).RIKRA|2.4).RAKRI(4.2) 
(2,2) 

NRAR,BPARK,RPARK 

RS(?),RKPNS(2) 
BS(?) ,RKRl>*S(2) 
AN2,B4AS1•R4AS2,H4NS1.B4NS2,R4SN1,B4SN? 
AN2,R4AS1.R4AS2,R4NS1,R4NSZ.R4SN1,R4SN? 

15) 
l5) 
iS) 

,3) 

COMMON 
COMMON 
COMMO'J 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

c 
CO'JPtND 

CALL CL 
CALL RE 

U(l1,11),SUB(11,11,11),SUR(11,11,11) 
V(l1,11).SVR(11,11,11),SVR(11,11,11) 
W(n,ll) .S«(H(11) ,SWR(ll) ,VAL"F 

BDI (3.9(1) .HOI (3.90) 
8UD(3.9o),RnD(3,90) 
BSF190), ftGF(Vo) 
BAT(4i9nl.RAI(4,90) 
BAI1(4,''O),RAD(4,9O, 

BAF(90), RAF(9o) 
BF(90). HF(90) 
FERA(9o) 
CBF (90) ,CRF(9.J) 
CBSF(90)>C«AF(90) 

RCOM(1.1»90) 
AD 

MA IN 00002 
MA IN 00003 
MA IN 00004 
MA IN 00005 
MA IN 0000* 
MA IN OOOOT 
MA IN 00008 
MA IN 00009 
MA IN OOOIO 
MA IN OOOll 
MA IN 00012 
MA IN 00013 
MA IN 00014 
MA IN 00015 
MA IN 0001* 
MA IN OOOIT 
MA IN 0O018 
MA IN OOOl' 
MA IN 00020 
MA IN 00021 
HA IN 00022 
MA IN 00023 
MA IN 0OOZ4 
MA IN 00025 
MA IN 00026 
MA IN 00027 
MA IN 0002? 
MA IN 0O029 
MA IN 00D30 
MA IN 00031 
MA IN 00032 
MA IN 00033 
MA IN 00034 
MA IN 00035 
MA IN 0003* 
MA IN 00037 
MA IN 0OO38 
MA IN 00039 
MA IN DQD4D 
MA IN 00041 
MA IN 00042 
MA IN 00043 
MA IN 00044 
MA IN 00045 
HA IN- OOil** 
MA IN 00047 
MA IN 00048 

0004' MA IN 
HA IN Q0050 
MA IN 00051 
MA IN 00052 
MA IN 00053 
MA IN 00054 
MA IN 00055 

M« IN 00056 
HA IN 00057 
MA in.. 00058 
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IBLl.l       
lOul.IDL?.! 
iOU2.   IDLT-l 
IDU3.NI0 

c      '  ' ' 
^     ITERATION LOOP CjN GCi HFRf 
C 

CALL rLHC0M(2tl»9U) 
iPiNpO   .£(}.   1)   C»LL   SIMPLKUll 
IF<NPD   .EO.   2)   C»LL   SiMPLzd.D 
IF(NPD .EO. 3) CALL SIMPLI 

ITERATION  LOOP  CAN   GU   HERp 

<J909   CONTINUE 
Inn' 

MirN 00059 
M«IN 00060 
H*IN 000*1 
M*IN •0002 
M«IN 00063 
MAIN 0|»6* 
MAIN 0006S 
MAIN 
M«IN 

t9U« 
000*7 

MAIN ottM 
MAIN 0006« 
MAIN OOOTO 
MAIN oeon 
MALN 0OOT2 
MAIN 000T3 
MAIN o«aT*_ 
MAIN OOOTS 
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SUBROUTINE CLRCOM 

SUBROUTINE CLRCOM(KL.IOL>ir)u) 
COUPUIM 
 COMHON NKSD,NKRO,NKBA,NKBA 

COMMON SID 
COMMON NPn, lOLl t IPI'l ■ IDL2. lO^'Zt 1013' I0U3 
COMMON IR0iJF)O>KR0 
COMMON IPRVtIPRU 
COMMON IREPLS.IREPLR 

_COMM^N BDAi3i90)J''DA(3,<>0I 
COMMON alt, (♦t90' •HAA(*.90I 
^MMON DBtjRA.DRURA 

" COMMON SHELBl'o) .SHELRCIO) iPRSHEL.PKSHEL 
COMMON BSHELK(90)tRSHELK(pO) 
COMMON Fan(3)•FHD(3)<FBA(2).FRA(3) 
COMMON IDRSRC.IORSRC 
COMMON SORRBI(?I3).S0RRB2(2,3).SORRMI(2»3)iSORRRJIZ.S) 
COMMON lAA JXNBAA,XN«AA,BALPHA(2,Z)IRALPHAIZ,?) 
COMMON BiORA(2,*).BAURI(♦,2),RlDHA(2,*)tRADBI(4.2) 
COMM0N_BlKRA(2,»J,BAKHl(♦,2),RlK8A(2,4),RAKBI(♦,2) 
"COMMON BSAM7R<2I2).RSAM7B(2.2) 
COMMON IR3SHiBFKACl_tBFRAC2,RFRACl,pFRAC2.FBSK.rRSK 
COMMON 9P»SS(2)•RPASS(2) 
COMMON IBABA,IRARA,XNBAR,)(N»AR,BPAHK,RPAHK 
COMMON BDRS(2) ,BDRNS(2) ,BKPS(21 ,RK''NS(2) 
COMMON RDaS(2!iWDBNS(?)tRKBS(2)iRKfiNSIZ) 
COMMON   B»B,B*A|_,B4AN1 .B*AN2,B»AS1 IR*AS2,B4NS1 »B*NS2.B4SN1 ,B*SN? 
COMMON  R48IR4AJ.,R4AN1,R4ANJ,R4ASI.R4AS2,R4NS1|R4NS2,R4SNI,R4SN2 
COMMON EPS4 
^COMMON _Nf5F_A,FRfA(151 iFA(l5) 
COMMON NFP8D,FHBD(IS) .BDOS) 
COMMON NFPRQ.FRWDI151»PD(l5) 
COMMON NBiNR 
COMMON PB(?n.3l>PR120.3l 
COMMON PROP8(3,3),PROPR(3,3) 
COHMON MOE.MOET 
COMMON BCWGT.BS*GT(3) .BO*(5T(2) «BCWGT ,RSWQT ( 3) ,RQWGT(2) 
COMMON SyA  

COMMON U Ml . 111 » y;UR 111 . 1 1 .11 ) . 5UR (1 1 . 11. 111 
COMMON vdl.ii) isvBiii.ii.iii ,SVR(11.H,U) 
COMMON w (n. 11 nswBim .swR 1II1.VALHE 

COMMON   BDT(3»9n) .SnH3l90l 
COMMON Bonn»9o) iRnDi-^.floi 
COMMON   BGFI901.   RSF(9Q1 
COMMON   BAI(4>9nl.RAI(4.90) 
COMMON   8AO[4,9O1,gAD(4,90) 
COMMON   8AF(90),   RAF(9O) 
COMMON   BF(9n).   RF(90> 
COMMON   FERA(90) 
COMMON   CBF(90).CRF|90I 

COMMON CBAF(9O).CRAF(9O) 

CDUPOIM 
IFdCL   .ST. Jl.JiO JO  5 
i}o ino i>i<9a 
Do inl J»lt3 

CLRCOM  P0002 

MAIN 
MAIN 

MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 

MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 

MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 

MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
CURCOM 
CLRCOM 
CLRCOM 
CLRCOM 

"0003 
00004 
00005 

0000* 
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1"1 

l'l3 
ma 

m* 

5 

2.>3 
2n2 

6 

3il 

3o0 

bO«(J>I)«'<DHJ.II=HAA(J.n«KAA(J.I)i   o.O 
COM IivUP 
BAAIi.,11     =R4nl4,I)     lO.O 
COMINUE 

00   lO?      J=l,3 
FBO(J)«FHU(J)=0.0 

DO   103      ^«l,i:lJ 
PB(K.JlsPwiKiJ)=0.0 
CONTIMUF 

CONTINUE 
no in*    I "Lib 
FRFA(l)iF A(I)»et.oO(I)r«U(I)«KHHD(I).«1(I)«0.0 

CONTINUF 
no   lob  K=lt5 

BPASS(^)=><PASb(K)sFyA(K)=FRAI^)=O,0 
BSAM£HIK.1)irtbAK/RIKi?!sp,0 

HSAM70 (K.DiHbACiBIK.ZliO.O 
UO   IPd      L»l,3 

SOkRhl(K.L)«SUKRri2(K.L)=SORHRlIK.LI-50RRR2IKiL)«0. 
CO^TI^UE 
CONTI'VUE 

CCJNTlNUt 

IF(ICL    .GI.   i)    fiO   TO   6 

1)0   ?P2      J«1.J 
1)0   ?0J      1 = 1.3 
PHOPHII.J)    I   fHOPRII.J)    «   0.0 
CONTINUF 

C0NT1^JE 
CONTINUE 
DO   30)      I=lnLiiDu 
PO   311      J=1.3 
bonj.i)='iAiiJ.i)spni(j.i) 
BDnij.I)=nAn( J.DsuriLMJ.I) 
CO^TI^UE 
BAn(4>n    •   RA114.I)    «   RAD(*>I)    =   RAIU«I)    •   0.0 
bGF (II    «bAF ( ll.hl; IT1■CB^ III»CBAF (I)IO.O 

RGFIII    aRAF(II«hF(T)*CRF(II«CpAF(IliO.C 
SHELBII)«iHFLBII)I   0.0 
BSHEL*!Il'RSHtLKll)=   .0 
FEBAdl.ti.O 

CONIIMJF 
RETURN 

END 

RAl(J.I)    =   O.U 
HADIJ.T)    «   O.lJ 

CL(;C.IM 00007 
(.LHC;IM 00008 
CLUCIIM 00U09 
CLRC!)M OOOlO 
CLoCilM ooaii 
CL«C')M 000^2 
CUHC.IM cnyl3 
CLRCIIM ooul* 
CLOCIM ooois 
CLHCHM OOOlb 
tLHCOM OOllT 
(-LRCl M OOUlH 
CLRCOM 00019 
CLRCHM onuHo 
CuuCiiM 00021 
CLBC')M 00UZ2 
(.LPCnM 00023 
CLRCI'M O002» 
CURCOM ono2s 
CLBC.IM 00026 
CLBCIIM 00027 
CLRC'M 00028 
CLBCUM 00029 
CLRC'IM 0003U 
CLHCUM 00031 
CLDC iM ono32 
CLOCHM 00033 
CLBCHM OooJ* 
CLBCOM 00035 
CLBCUM U0036 
CLOCfM 00037 
CLMC'IM uno3a 
CtRCOM OO0J9 
CLOC.IM 000*0 
CLRCi'H 000*1 
CLRCI.H O0U*2 
CUBCOM 000*3 
CI.BC>^M 000** 
(-LOCDM 000*5 
l.LRC')M 000*6 
CLBCI'M 000*7 
CLBCI M 000*8 
CLBCUM 000*9 
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C.        SUBROUTINE   READ 

SURKOMTINF REAH "E'O     00002 
1.      OPTbft II "E*"    """""^ 
CDIJnUIII 

COMMO"   NKBDiNKRL),NKBft,NK«s {;*' 
COMMON  Nin '•*IN 
COMMON   NPn.IOI-l iTU'll.ini.a.IOH^.lnLT'tOUS M»|N 
COMMON   IHn,JHO,KRU M*IN 
COMMON    IPDU.IPRU M*IN 
COMMON   IREPLS.THEPLR •'*'*' 
COMMON'   HIU (3.90) ,RnA(1,90i •••IN 
COMMON   HA4 (4,901 ,l<A*U,«0) N*!*! 
COMMO^'   DBORA.DRURA M41N 
COMMON   SHEUH (90) ,SHELR(O0) .P«'!MEL,P"^HEL M*tN 
COMMON   F)SHELK(90) .RSMELK(oO) "JIN 
COMMON Fun(•?) .rnnO) ,EH4(;>) ,FRA(?) M»IN 

C0MM0>: loaSRC.TUPSRC H»lN 
COMMO^| SQORBl (?<3) .SURRB2,2,3| .SORRKl (?0) .SnRRB2(2.3l M»tN 
COMMON 144 ,XNB«A,XNH4A.8»LPHA(2.?)•RALPH»t2,?) M»IN 
COMMON «inKA(2.»).flAUm(4,2),RlDBA(i,4)iRADRI(♦,2) H»IN 
COMMON RIKR4(2.4),RANRI(4,2),RII«'A(2,4).RAKBI(4,2) M«IN 
COMMON BSSMZH(2>')fRSAM7B(2,2) MAIN 
COMMON IR3SH,8FHAC1 ,HFRAC?.RFRAC1,RFRAC2,FBSK,FRSN MMN 
COMMON RP4SS(2)•RPASS(?) N*lN 
COMMON IBARA,IRABA,XNRAP,XNRAR,RPAP^.RPARK M»IN 
COMMON RnPS(?) .«0RNS(2) ,HKRS(Z) ,RKRN«;(2) MAIN 
COMMON ROHS (?) .HDBNS(?) .RKt^s (?) ,PKRNS (2) w*iN 
COMMON H4B.B4A(_,B4«N1 ,84AN2,84ASl ,R4AS?,B4NS1 ,B4NS2,B*SN1,R4SN? MAIN 
COMMON   R4R.R4AL,R4AN1,R4AN?,R4AS1 ,94 AS? , R4NSI • R^'JS? .R4SN1 ,H4 5N?  MAIN 
COMMON EPS4 MAIN 
COMMO'' NFRF4,FRfA(15) ,FA(l5) MAIN 
COMMON NF0Hn,FRBn(151.Rn(l5) MAIN 
COMMON NFRRD,FRR0(151.Rn(l5) MAIN 
COMMON NH,NP ''li*' 
COMMON PH(2n,3l>PR(2u,3) MAIN 
COMMON PROPH(3,3),PROPR(3,3) MAJN 
COMMON MOF,MOET MAIN 
COMMON BCWGTiBS"fir(3) .R0WRT(2) .RCWRT ,RSmr,T (3 ) ,RQt(QT(2) MAIN 
COMMON GVA "Jl"^ 

- MAIN 
COMMON U(ll.11).SUB(M,11,11) ,SUR(ll.11.11) MAIN 
COMMON vol.11)'SVl'l .11.111 .SVR(U.11.11) MAIN 
COMMON W(n>ii) •'5"'Rin).';w"ni).VAL"F MAIN 

g MAIN 
COMMON 801(3.90).Rnl(3.90)                              " MAIN 
COMMON BOO|3,9O) ,Rr>ni3.9a) M"IN 
COMMON RSF(9n), RaF(9(l) MAIN 
COMMON BAI(4,90) .RAI 14.90) 

c 

10   FORMAT(BUO) 

MAIN 
COMMON  fiAn,4,9o) ,RAn(4,90) "*'*' 
CO'IMON   RAF(9n),    qAF(9o) MMN 

COMMON   BF(90).   "F(90) "'J™ 
COMMON   FEBAOO) J^J'^ 
COMMON CHF(9r.) .CBF(9.,, MMN 
C0MMO^    CBSF(9r)) ,CRAF(9f5) M«1N 

MAIN 
REAO OOOW 

IiMT£GFR   Ty,Tyl "^*° "0UO3 
READ OOOOi 
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FORHAT(SFlO.O) 
FORM«T(BF10.1) 
FOBM»T(8F10.Z) 
FORH*T(aF10.3l 
FORM*T(8rio.5) 

3nl  FpHxtTdH .♦FlO.Sl 
3nZ  F0«M»T(1H ,2F10.5) 

_3ili FOgMtTdH .3F10,»> 
30*FORMAT(IH ,3F10.*) 

C •. TAPES 

MIT 
MOT ■ * 

C >. CAMCAI6N DESCRIPTION 

1010 

10?0 

TffiTTETSOTTToTT) 
FORMAT (?1H1 NKBD,NKRn,NKBA,NKR*) 
READ (MIT,10) NKBD,NK»D,NK8A,NKRA 
t<RITE(MOT,10>    NKBO.NKRD.NKBA INKRA 

XRITE(MOT,1020) 

FORMAT ( 5H0 NIL)) 
READ( MIT.10) NiD 
KRlTE(MOTao)   NiD 

READIMIT,   10)     NP0,IUL2,InL3 
lr<RITE(MOT.103O)  

F0«MAT (IHO. 13HNP0, IDL2, lDl-3 
WRITEiMQT.   10) NPDtInL2tjOL3 

1030 

BEAD(MIT.   10)       IRO.jSp.KBn 

10*0 
KRITE(MOT,10*0) 
FORM*T(lHo;uHlRO,JHO,KRo 

WRITE(MOT,   10)iRo.JPO.KRO 

REA0(MIT» 10)  IPRV.IPRII 
 WRITE|MOT.lo60)  
"To*0  FO«MAT(lHoi 9HlPRV,IP9U 

WRITE(MOT. 10)  IPRV.IPRU  

PEADlMlT. 10)  IREPLB.IREPLW 

1070 
*IRITE(MOT,1070) 
FOHMAT(1HO.13HIREPLH.IREPLR ) 

C —- 
c 

KRiTEtMoT, 10)  iREPLBilRfPLR 

FORCES 

«RITE(»<0T.Z010) 
FORMAT (13H1 BDA(K9D.ID|) 201° 

210 

DO 210 KBD'liNKBD 
REAP (MIT.21) (BDA(KHD.IDi,IDml_tMIDi.. 
WRITE(MOT,21) (80A(KBD,ID),ID.1,NID) 

2020 
KRITEIMOT«2020' 
FORMAT (13H0 ROA[KRD.TPl) 

AEAO 00007 
READ 0OD0« 
READ 00009 
READ 00010 
READ 00011 
BEAD 00012 
READ 00013 
READ 0001* 
PEAO 00015 
READ 00016 
READ 00017 
READ ogois 
READ 00019 
READ 00020 
READ 00021 
READ 00022 
READ 00023 
READ 0002* 
READ 0002S 
READ 00026 
READ 00027 
READ 00028 
READ 00029 
READ 00030 
READ 00031 
READ 00032 
READ 00033 
READ 0003* 
READ 00035 
READ 00036 
READ 00037 
HEAD 00038 

0003* READ 
"EAD 0OO4D 
READ 000*1 
READ 000*2 
READ 000*3 
READ 000** 
READ 
READ 

000*5 
000*6 

PEAD 000*7 
READ 00048 
READ 000*9 
READ 00050 
READ 00051 
RE*D 00052 
READ 00053 
READ 0005* 
READ 00055 
READ 00056 
READ 00057 
READ 00058 
PEAD 00059 
READ 00060 
READ 00061 
READ 00O62 
READ 00063 
READ 0006* 

U8 



 1)0   t? r   KFlTTsl I NKHn 
READ    (MIT,21)    (HDA(KHn,lD,,in,i,Nini 

??0   «MITE(M0T.21)    (HDA(KHn,ID).lO.l.Nin) 
c 

i«rtITE(Kr)f ,20SO) 
2030 FORMAT!   13HO BA*(KBA,in)) 

"DO 23c KBA»i,NKb« 
READ ( MIT.20) (eAA(^RA,^D), ID.l.Nin) 

23U MHTTE( MOT.30) (BAA (K|»A , 10 j , jO.l.NlO) 

20^0 

2»0 

ZlnO 

ZllO 

lil«ITE(M0T.2n40) 
FORMAT! 13M0 HAA(KRA.IO)) 
Do 2*n KRA,I,NKHA 
READ ( MIT,20) IRAA(KRA,ln).ID"1,NIP) 
WRITE! MOfiZO) IRAAIKPA.In)iID'l.NIO) 

ftEAU(MlT, 21)  U9(JRA,nR0R» 
WRITE!MOT,2100) 
FOHMAT(IHO.IIHDBURA.ORQRA 

WRITE (MOT, 21)  DBQR4,pR!lpA    

HEAD(M1T, 20)  HBSHEL 
WHit^(MOT.2liO) 
FnHM«T(lHO, 6HHRSHEL 

l«HITE(MOT, 201  P8SHEL 

READ(MIT, 20)  PRSHEL   ""'" 
 WHITE IMOTillZO) 

?i?IJ  FOXMAtllHO, 6HPBSHEL 
WRITElMQT, 20)  PRSHEL 

c""       ■"  " 
<- FJHEf'OWER   SC0PES--GROUN0   AND   AIR 

WHITE(MOT,3010) 
30iU   FORMATOOHI   FBDIKBD)) 

HEAD    (MlT,21)     (FBD(KBO),KPD.l,NKBR) 
WHITE(M6T,21)    |F8D(K8n).Kpb-l.NKRO) 

WtTiTE, MOT,3020) 
3!}70^ FORMAT (lQHO_fRD(KRn) ) 

HEAD      (MIT,21)    (FHD(";RD) IKR0«1 iNKPn) 
WRITE(M0T,21)       IFRDIKPD)inRO.liNKRD) 

C 
HEADCIIT,   25)       (FBAIKBA) ,K8A»1 tZ) 
WRITE(Moti3030) 

3030      FgHMAT(lH0jl8H(FBA(KBA) ,^K9A=J(2I 
WHITE(Mbf.   2^)      (F8*IK8i),KBA.l,2, 

3040 

REAOiMTti   25)       (FHA!KPA)'KRAII<2' 
WRITE(MOTj3040) 

TOHMAT(1HO,18H(FRA(HRA),KHA.I,2) 

_ WHn£L(MniLZ5)     _IFRAJ!4BAL,5SA.I,2).. 

_SOHTlE_HATtS             

. R£AO(MtT. -lai  InHSRC.InRsRC 
WRITE|MOT,2130) 

2130     F_QHMAl [ItuuiiHiDBSRC^IDRSRt 

 "   -  Rt«0  
READ 

0B065 
00066 

READ 
  RIAQ. 

00067 
00068 

READ 
.    :. RE*0.. 

0006« 
OOOTO 

READ 
BEAJi 

OOOTl 
DOOTZ 

READ 
... .  _M»IL_ 

READ 
READ 

00ST3 
oaoT* 
000T5 
000T6 

READ 
READ 

OOOTT 
00078 

READ 
READ 

00079 
000*0 

READ 
READ 

00081 
0008Z 

)          READ 
READ 

00083 
0O084 

READ 
READ 

00085 
00086 

Re»D 
1          READ 

00087 
0S088 

READ 
READ 

0008* 
000«0 

READ 
READ 

)          READ 
READ 

00091 
00092 
00093 
0009* 

READ 
READ 

0009S 
00096 

READ 
READ 

00097 
00098 

READ 
READ 

000»« 
OOlOO 

READ 
READ 

00101 

READ 
READ 

00103 
eoio* 

READ 
READ 

00105 
00106 

READ 
READ 

OOIOT 
OalOB 

READ 
)          READ 

00109 
OOllO 

BEAD 
READ 

00111 
00112 

READ 
RFAD 

00113 
0011* 

)            READ 
RFAn 

00115 
00116 

READ 
READ 

00117 
00118 

READ 
BFAD 

00119 
00120 

READ 
)            RFAD 

00121 
011122 
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BBITEfMOT, 10)  tDBSHClOpSRC 
C^  

READIHIT, ?3)   ((S0R«B1(TY«MS).MS.1»3).TY»1.2) 
WRITEIMQT.ZHO)  

2U0     FORM«T(1HO,31H((SORRB1 (TytMSi ,MS»1.3) ,TY.i,2) 
.^ WRITE(MOT.303)  ( (SQHRBl iTYtMS) tMS»l t3l »TY.l.g) 

 BE«0|XIT. g3)   llSQRBBZfTY.MSl,MS.l.JJ,TY.1,2J 
HRITE(»*0T.2150) 

21S0  F0gMAT(lH0.31H(IS0RRB2(TY»HSI>MS.1.aiiTY.1.21 
fRlTE(MoT,303)((SQRRB?(TY.MS),MS.l,3).TY.l,?) 

-S    
READ(MIT. 23)  ((S0RRR1(TY»MS).MS»t«3)iTY-liZ) 
 WRITE|WOT.?160)  
21*0  FORMIT(1H0.31H((SORHRl<Tv.MS),MS«li3),TY.l,?) 

WRITE(M0T.3n3)  l(S0H«R1(T'riMS).MS»1.3)»TY.l ,2) _ 

REAOIMIT. 23)  (|S0RRR?(TY,MS),WS»H3).TY.I.;) 

KRITE(MOT,2170) 
21 TO  FORMAT I lHn.31H((SnRRB7lTY.MSI iHS.HD.TY.l.?) . 

«RITE(HOT,303)  ((S0RRR2(Tr,MS),MS»l,3)tTY.i,?) 

C AIR TO AIR PARAMETERS 

REAO(MITi 10)  lAA 
WRITE(MOT.g?00) 

22n0  FORMAT(IHO. 3HIAA 
WRITE(MOT. 10) lAjA  

READlMIT. ?1)  "NBAAtXNRAt 
*(RITE(MOTi2210) 

ZglU  F0RMAT(1H0.11HXN9AA,XNRAA 
WRITE(MOT, 21)  XNBAA,XNR*A 

REAOfMiT, 23)  <(8ALRHA(TY«MS).MS«192).TY»1.2) 
WRITElMOT.2220) :  

22?0  FORMAT(1HO>31H((BALPHA(TYIMS),MS»t.?),TY.i,2) 
WRITE IWOT.302)   IIBALPHA1TY.M!;).MS.1.2)ITY«1.21 . 

REiDlMlT.   ?3) I IRAI PHAITY.MSI .MS.l .?) .TY»^1^A   . 
*<R1TE(HOT,2230) 

2210      FORMAT IlHn.31H(IRAl PHAlTYtM5l.MS.1.?l.TY.l.?) 
*Rl'E(MOT,302)((RALPHA(T^tMS)IMS-1,2)|TY»1,2) 

READ(MIT. 25)  ((8I0HA(TY!.KAT).KAT"1i*),TYI«1.2) 
 WRITEI>'OT.2310)   
2310  FQWMA' (1H0>3*HI (BIDKACTTJ.KAT)tKAT»lt4)<TYl«li2) 

WRITE IMOT.301)  I IBIDRA (T^I_tKAll.yATalt^»)_tTTI»ljZi 

REAO[MIT. ?S)  lIBIKKACTYnKATJ.KAT'ljAliXtlPljZi 
*RITE(MOTt2320) 

?390  FORMAT (1 HO. 3»HWBlKWA(TYI.KAT).KAjt;Li4] iTYl»l«21 — 
WRITE(M0T,301)((BIKRA(TYl,KAT),KA'.l,4),TYt.l,2) 

REA0(MIT. 25)  ((BA0RI(KAT»TYI).TYI"1.2),KAT»1.*) 
tlRITElMOT.2330)  

233U  FORMAT (lHO>34H((B7rORl (KAT.TYj) ,TYT"lt2) .KAT«1,*) 
WRTTFIMOT.302)   I (BAORHKAT iTYl) .TYl«l i2) .MI»Ij»> , 

READ 
READ 
READ 
READ 
REAR 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
BEAD 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
BEAD 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
HEAD 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
-READ 
READ 
READ 
READ 
READ 
READ 
HEAD 
READ 
REAH 
READ 
READ 
READ 
READ 

00123 
0012* 
00125 
D0126 
00127 
00128 
0012' 
0013Q 
00131 
00132 
00133 
0013* 
00135 
0O13* 
00137 
00138 
00139 
DOUO 
OolAl 
00142 
001*3 
oaa** 
00U5 
O0U6 
001*7 
001*8 
001*9 
00150 
00151 
C0152 
00153 
0015* 
00155 
00156 
00157 
0O158 
00159 
00160 
00161 
0O162 
00163 
Q016* 
00165 
00166 
00167 
00168 
00169 
00170 
00171 
00172 
00173 
DfllT* 
00175 
00176 
00177 
0O178 
00179 
00180 
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t— 
REHOiMIT, 25)  I(B«KHI(KAT.TYI),TYI«1,2)»KAT«ll*) 
WHITF(MOTi23*0) 

2340  FO«M»T HH0,3*Hl (BAKU I(KAT.TYJ),TYI»1,2),KAT«1IA) 
WHITE(MOti302)   ((BAKRI(K«T,TYl)tTYl.1,2),K»T»1»*I 

C 
RE«0(MlTi 25)   I(HIDbA(TYliKAT),KAT"1.»IiTYI«lt2) 
»lRITE(MOTi2350) 

23^0  FORMAT (1H0.3*H( (RIDBA ( TYI .KAy) ,K;AT»1 .4) .TYl-l.Z) 
WHITEIMOT,301)   ((RIDBA(TYltKAT),KAT«l,*),TYI«)i2) 

C 
READcMIjr, 2S)       ( (HIKMA(TYI.KAT) ,KAT"1.4),TYl»l|2l 
«(R!TE(M0T,2360) 

23ft0  FO«M*T(1H0.3*HI (RIKBAITYJ.KAT) ,KAT»JJ*) ,TYI»I,2) 
WHITE (MOT, 301)   {iRIK8A(TYi.KATJ,KAT.l,4),TYi.i.!:» 

C 
REA0(MIT, 25)  ((RADBi(KATiTYI),TYI«i,2)iKAT.1,4) 
WHITE(MOT,2370) 

2370  F6RM»fliH0.34H((R"ADBI(KAT,TYI) ,TYI«li2) ,KAT«1|4) 
WRITE(MOTJ^392)   nR_A0BI(KAT,TYI),TYI^^2),K;iT.J,4.) 

c  
HEArXMIT,   25)      ((HAKBI(KAttTYI) .TYI5li2) |KAT»IJ4I 

"  '  >(RTtE(M6T,23B0) 
23ei0      FORMAT IIMO ■34H I (RAKHI (KA^iTYl) ,TYI"1»2' tKAT-ll^L 

WRITE(MOt.302)       (lRAK«I(KATiTYll.TYl.l.2).KAT.lf4) 

;   SAM PARAMETERS 

" HEAb(M^IT,23) ((BSAMZR(TYiMS).MS«l,2),fY»ir2r 
 WBITE(WOT,2»10)   
24)0      FOHMATdHO.   31H( l8SAMZR(T'''fMS).MS»i.2).TY.l,2) 
_    WHITE(MOT,304)      ! (BSAMZR (TY |MS) ,MS»_112) iTY'lxZL 

C 
HEAp(MITj23)       JIBSAMZB(TY,MS),MS.I,2)tTY.liJ)_ 
WBiTE(M6T.2420) 

2*?0 FORMATIlHOt   315_C(RSAMZBXX^M5) jM_S.l_i2) tTY»1.2) 
WHITE(MoT,304)  ( (RSAMZB(T''iMS).MS«i.2)tTY»l,2l 

READ 
READ 

oolil 
00182 

READ 
READ 

OOlO 
ooli* 

READ 
READ 

00185 
0B1»6 

READ 
READ 

OOIST 
OOlSi 

READ 
READ 

00l»» 
00190 

READ 
READ 

00191 
00192 

READ 
READ 

001*3 
00194 

READ 
READ 

00195 
00196 

READ 
READ 

0019T 
00198 

READ 
READ 

00199 
00200 

READ 
READ 

00201 
00202 

READ 
READ 

00203 
90ZD4 

READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
REAP 

ABA   PARAMETERS READ 
REAP 

HEADIMIT.IO)   IR3SM 
WRJTE(10T.2440)^ _       

24*0  F0RM»T(IH6.5HIH3SH) 
WHITEiMQlilO)  _IH3S)1    ^ „ 

 REAO[MITI 23)  BFRAC1IBFRAC2_ 
WRITE(MOTt2450) 

24R0  FoHMAT(iH0,13HBFRACl,8FR»C2 
"WRITE(MOT. 23) BFRACI,BFRAC2 

READ 
READ 
READ 
READ 
READ 
READ 
READ 

READ 
RfAn 

"  " REAOVMIT. 23)  HFRAC1,RFRAC2 
WRITE lMpT,2*55)  

24'5S      FORMAT (1 HO. 13HKFHAC1,RFRAC2 

 W!?ITElMt)Ti_ 23)    _gFRACl.RFRAC2 

READ 
JEAD^ 

READ 
READ 

REAUIMIT.   23)   _Ffl.SK.FRSK__ 
READ 
REAP 

WRITE(MOT.2460) 
g4«,u FORMAT(1 HQ. 9HFBSK.FRSK 

READ 
READ 

00205 
0020* 
00207 

00209 
00210 
00211 
80212 
00213 
00214 
00215 
0021* 
00217 
00218 
00219 
O022O 
00221 
00222 
00223 
00224 
0022S 
00226 
00227 
0022« 
00229 
0B230 
00231 

_IU»232- 
00233 
0B234 
0023S 

_im2a6_ 
00237 
0B23« 
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WRTTEIKOT,   23)     rBSKiFRSK 

RE*D(MIT, 22)  (BP»SS<TY),TY«1.2) 
WRITE|MOT.?*Toi       
F0KMAT(lH0.1BH(BP*SS(TY),Tr.i,2) 

WBITEIWQT. 22)  IBP«SS(Tri.TY«l.?) 
2*70 

 "EADQilT, g?) (RPAS5,TY).TY.1.2> 
WRITE (►(0T,2*T5) 

i*''^  uEP?H*THH0tlBH(RP*S5lTY).TY.l.?i 
XRITECMof, 22)  (HP*SS(+V',TY.1,2) 

"REtOT" 
REAJ) 
READ 

.-M*0 
READ 
RE»1J_ 
READ 
RE*D 
READ 
BE*I) 
READ 

_RE*IL 

00239 
0S240 
00241 

_ 01)2*2^ 
00243 

.00244 
O0Z4S 
Ca24« 
0024T 
Ofl24« 
00249 
00280 
00251 
00282 
00253 
0(1254 __ 
00255 
08156„ 
00257 
00258 
0025^ 
10260 
00261 
00262 

247* 
"247T 

REA0(MIT(10)  IBABAIIRABA 
l<RlTe(M0Ti2*Tt)   IBABA  
*RITE(M0T,2477)      IRAp 

rO«MATllHt,42HIBABA—BLUE ATTACKS RED AlRBASE USIN8 MOOEtlS) 
FORNAT(lHo,42MIRABA—RED ATTACKS BLUE AIRBASE USINB 'MoDTTtS) 

REAOCMTt 21)  XNBAB'XNRAR 
WRITE(W0T.24a0)  

"iiti     FORMAT(1 HO t nHXNBAB.XNRAB 
WRITE(M0T. 211  XNBAB.XNRAB 

REAO(MITt 21)  BpARKtRPARK 

2499 
WRITE(MOT,2490) 
FQRMAT(IMP.1IHBPARK.RPARK 

WRITE(MOT. 21)  BPARK.RPARK 

READ 
READ 
READ 
READ 
READ 
READ 
READ 
READ 
Rr*D 
RE At 
HEAD 
_REAC 
READ 
.READ- 

READ(MIT,25)  BDRS,eDRNS,BKRS,BKRNS 
WRlTr(M0T.i'S24) 

READ 
RE*P 

252* 
_Z52S 

WRlTE(M0T«2S25)   BDRS 

WRITE (MOT,2527)  *^M 
WRITE(MOT.2528)     BKRNS 

FORMAT(1HO,5X,6X,4HB SP ,2X,8H8 SP ABA  ) 
F0RM*T(1H .SMBORS .2Fin.5) ,  , ,  
FORMAT(IH ,5HBDRNS,2rio,5) 
FORMAT (IM ,5HBKRS ,2F10.ii)  
FoRM*T(lH ,5HBKRNS,ZFIO.5) 

2526 

M2» 

READ(MIT,25)   ROBS>RDBNS,RKBS,RKRNS 
WRITEIM0Tt2529) 
WRlTE(MOT,2S3oi 
WRITE (>iOT.2831) 
WRITE(M0T,2532) 
WRITE(M0T.2533) 

RDBS 
RPBMS 

002*1 

00283 
00294 

RKBS 
RKBNS  WW* I E. inU I ,£^JJf r^UPWJ ^ ^ 

2529 F0RMAT(1H0,5X,6X,*HR Up ,2X,8HR Sp ARA  ) 
253? FQRMATdH .5HRDB5 ,2F10.5) 
253l 
_25a4 

FORMATdH ,SHRUBNS,2F10.5) 
FORMATljH fSHRKRS .ZriQ.i^t 

253?  FORMATdH ,5HRKBNS,2F10.S) 

READ 
READ 
READ 
HEiO 

00285 
Oft?8ft 
00287 

-002Ba 
READ 
READ 

00289 
00290 

AREA FIRE PARAMETERS READ 
HEAP 

2619 

READ(MIT,21) READ 
1 B4B.B4A1 .B4«N1 .B4AM?,B4A,i1 ,84A5?.B4M,!l .B4NS2.B4SN1 .B4SN? ^_a£»D 

WRITE(MOT,26IO) READ 
FORMATdHn. READ 

00291 
^0292 

00293 
-00294„ 
00295 
00296   - 
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 tlRlTE_(M0T,Z*i5)   RE»n 
1          R*BtB4ALiB4AN1|B*AN2,B4«S1fn«AS2,B4NSlfB*NS2,B*SN1(BASNZ 

26i5 FORMAT (IH .flS.l»F10.»,*Fl0.1»*F !().»)  __     

WEADIWIT.ZI) 
1 R*B,R4Al.,R4ANl,R4AN2,R4«SlfRAAS2,R4NSl,R4NSZ,R*SNl,R4SN2 
 WRlTi;(MOTtg620) 
2670 '   FORMATdHOt 
 I 

RE*0 

 S6HR4B.R4AL,R4ANl.R4AN2.R4ASliR4ASg.l>4NSltR4NS2iR4SNl,H4SNyi REAP 
«IRITF(M0T.26151                                               READ   OOSOT 
 R4B,R4Al.R4ANl.R4AN2.R4A»1.R4AS?.R4M!iltR4NS2.R4SNliH4SN? RgAp 003D« 

JEAJ)lMlXi25) EPS_4_ 
WRlTE(M0T.2630) 

jb-iO      FOHMAT(1HO,4HEPS4) 
" «RIT|r(M0T,25) EPSA' 

READ 
READ 
READ 
_BEA0_ 

FUNCTIONS FOR FEBA ADVANCE AND DIVISION DESTRUCTION 

READ 
READ 

WRITE(HOT,3410) 
3410 FORMAT(21H0 NFRFA.FRFA(I).FA(I)) 

BEAD (MIT,IO) NFRFA 
 WRITE(MOT.101  NFRFA  

RtAU 11^,22) ('■RFA(X),I«1INFRFAI 
 WRITE(W0T,221 (FPFA_lIi,I»L»NFRF^l_ 

READ" (MIT,21) (FA(I) ,I«1.NFR'FA) 

 WRITE(M0T.21) I^A(I)«I«1>NF^RFA) 

READ 
_RE*0 
READ 
READ 

READ 
REAP 
READ 
BEAD 
READ 
READ 

 WRITEIMOT,3420I  
34»0   FOPMAKJIHO   NFRBDiFRBOd) ,BD(I)) 
 REAP   IMIT.IO)   NFRBD  

«RITE(MOT,10)   NFRBD 
READ   IMIT.22)    (FRBD(1).I«1,NFRBDI 
WHITE(M0T.22)    (FR80(I).I.I.NFRBD) 

 REAU(MlT.g3)„    (BD(I)«I.1.NFRBDI 

READ 
RgAD 

WRITE(M0T.23)    (8D(I)«I»1>NFRBD) 

WRITE(MOT,3430) 
34T0   FORMtT(21H0   NFRRD»FRWD(I)«RD(I)) 

READ    (MIT,10)    NFRRD 
 WRITE(MOT.10I    NFRRQ  

READ   (MIT,22)^   (FRRO(I) ,I«i ,NFRR(3) 
WHITE(M0T,22)    (fRRO(I).I»HNFRRD) 
READ   (MIT,23)    (RD(I)>I«l,NFRRn) 
lilRITE(M0T,23)    (RD(I),I»1.NFRRD) 

C   —-   STRATEGIES   BY   AL|.OCATJON   RT   MISSlON 

XRITE(M0T.40051 
~40n5   FORMAT(   7H1   NB.NR) 

READ    IMIT.IO)   NB.NR 
WRITE(MOT,10)    NB.NR 

WRITE(MOT,4010) 

4niO FORMtT(??Hn PBdRA. MS). MS«1I311  
Do 410 IBA.l.NB 
READ (MIT.23) (PHITBA. MSl. MS»1.1I 

READ 
READ 
READ 

JtkO 
READ 

RE*0 
READ 
RE*D 
READ 
READ 
READ 
''EAD 
READ 
RE«D 
READ 
READ 
"RESO 

READ 
READ 
READ 
READ 
READ 
READ 
READ 

READ 
READ 
READ 
REtn 

0030* 
00310 
00311 
0631Z 
00313 
00314 

0031S 
00316 
00317 
8031' 
00319 
00320 
00321 

00323 
00324 
0032S 
_ajU24_ 
003ZT 
003t» 
00329 
0B330 
00331 
_0aM2_ 
00333 
00334 
0033S 

_ftA \^ 003 
0033B 
00339 
0fl3»0 
00341 
003*2 
003*3 
0B344 
00345 
0B34t 
0034T 
00348 
00349 
00350 
00351 

00353 
00354 
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r wHirrrM!jf,^T)  (Ps^dBA, MS), MS.I.SI 

"RITE    (MOT,4020) 
»0?U   FORM«T(?ZH0   PRdRA,   MS),   MS.1,3)) 

DO   *20   iRA.l,NR 
  READ   (WIT,£3)    (PR(IR«,   MS),   Ms.1,3) 

4jli  KHilE(MOT,23)    (PR(iRA,   MS),   MS«1,3) 

C —- MEASURE OF EFFECTIVENESS 
C  

WRITE (MOT,5010) 
SOlO FQRMATdQHl MOE,MOET) 

READ  (MiTilO) M0E,M0ET 
 >I><ITE(MOT.10) MOfiMOET 

WEIGHTS FOR MOt ♦ ANO. MOf 5 

REAQJMIT, Z2)     BCWGI 
WRITE(MOT,5110) 

5110  FORMAT(1HO, 5HBCWST 
WRITE(MOT. 23)  BCWGT 

READ(MIT,   23)      (8SWGT(MS),MS»1.3) 
 »IRlTE(MOT,5lZ0) 
5120      FORMAT (1H0,18H(RSWG'''(MS) ,^ 
 ;^„WH1T|!M0T_,_J3)       LB5WGT(MS)I 

READ(MIT, 23)  (ROWGTd),! 
WRITE(MOT,5130) 

5130  FORMAT(iH0,16H(8(iWGT(I),T 
WRITE(M0f, 23)  (BQWGT(I), 

C      
READ (MIT,   23)      Rc«fGT 
WRITE(WOT,5160) 

MS.1,3) 
•MS.1,3) 

•1,Z> 

■1.2) 
I"1,2I 

51«.0     FoRMATdHO,   5HRCWGT 
 WRITE(M0T,   23)   _J3CWGT 

READ(MIT,   23)     jRSWGTiMS) ,MS.1.3| 
WRITE(MOT,Sl7o) 

5170     FORMAT|1HO,1BH(RSWGT(MS), 
WRITE(M0T,   23)       (RSWGT(MS) 

READ(MIT, 23)  (R(3WGT(I),I 
 WRITElMOLtSiao)   
51R0  FORMAT(1H0,16H(RQWGT(I),I 

WRITE (MOT »_23)   (ROWGT(l)i 

MS.1,3) 
•MS.1,3) 

*1.2> 

-1.2) 
I-1.2) 

    REAU(W1T, 20)  SVA 
WRITE(MOT,5300) 

5300  FORMAT(1H0, 3HGVA 
WRITE(MOT, 20)  GVA 

999'^ CONTINUE 
RETURN 
 END 

READ 00355 
READ 00356 
READ 00357 
READ 00358 
READ 00359 
READ 003*0 
READ 00361 
READ 00362 
READ 00363 
READ 0036* 
READ 00365 
READ 00366 
READ 00367 
READ 00368 
READ 00369 
READ 00370 
READ 00371 
READ 00372 
READ 00373 
READ 0037* 
READ 00375 
READ 00376 
READ 00377 
READ 00378 
READ 00379 
READ 00380 
READ 00381 
READ 00383 
READ 00383 
READ 0038* 
READ 00385 
READ 00386 
READ 00387 
READ 0038B 
READ 00389 
READ 00390 
READ 00391 
READ 00392 
READ 00393 
READ 0039* 
READ 00395 
READ 00396 
READ 00397 
READ 00398 
READ 00399 
READ 00*00 
READ 00*01 
READ 00*02 
READ 00*03 
READ 00*0* 
READ 00*05 
READ 00*06 
READ 00*07 
READ 00*08 
READ 00*09 
READ 00*10 
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SUBROUTINE   SIMPLl 

COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMOM 
COMMON 
COMMON 
COMMOM 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

c 
COMMON 
COMMON 
COMMON 

L 
COMMON 
COMMON 
COMMON 
COMMON 
COMMO»l 
COMMON 
COMMON 
COMMON 
COMMON 
COMMON 

TINE SIMPLl 

NK'^DIN««U,NKBA,NKR« 
Nin 
NPn.IDLl.inUl.IDLZ, 
IHOiJHO.I^RO 
IPRViIPRU 
IRFPL'^.I^EPL" 
B04(3,901,HnA(3,90l 
BA4(*,9n),RAA(4,90i 
OBORA.DRQPA 

5HFLB(90I,SHELR(90I 
BSHELM9n) ,RSMELKI9 
FBDI31.FHO(3),FB»(, 
IDBSRC.IURSRC 
SORRBl(2'31 .SORRHZ( 
lAA ,)(NB*A,XNH*A,B» 
BinRA(2,4).BADpl(*, 
BIKRA(2,*1,BA^RIl», 
BS4MZR(2<?1,HSAM7B| 
IH3SH.BFHACi,MrBAC? 
BP4SSI21fPPASS(J) 
IBABA.IRABAiXNBSB.X 
B0RS(21.BDHNSI?),BK 
RDaS|ZI,KD9NS(?),RK 

B4B.B4AL.B4AN1.84 

R4B.H4AL.R4ANI,R4 
EPS4 
NFBF4.FR^A115),F4{1 
NFRBD.FRB0(15).Bn( 1 
NFRRO.FRHnClSl .RDd 
N8.NR 
PBlZn.Sl >PR(20,3) 
PROP8(3,3),PR0PR(3, 
MOE.MOET 
BCwr,T.B5«RTt3) ,ROKr, 
GU4 

SIMPLl      OOOOZ 

IDU?,InL1.IDIJ3 

.PBSHEL.P'<SHEL 
0) 
).fR*(2) 

2>31•SORRKl(2>3).SnRRR2(2»3) 
LPHA(2,2,.pALPH»(2,2i 
2) ,RIDBA(2,4).B»nBt(4,2) 
2),RIKBA(2,4).RAKBI(4|2) 
2.?) 
.RFRACl,0^BAC2,FBSK,FRS^ 

NRAB.BPARK.RPARK 
MS(2),BKPNS(21 
BS(2),RKBNS(2) 
AN2,B4AS1.84AS2,B4NS1.B4NS2.B4SN1,B4SN? 
*N2,H44SI.R44S2,R4NS1»R*N52,B4SNI,R4SN2 

5) 
5) 
5) 

3) 

T(2| .RCWr,T,RSWr,T(3l .R0W6T(2) 

U(11.111 .SUB(U,11,11),SUR(11,11.1 U 
Vdl.ll) .SVB (11,11,11 1 ,SVR(1 1,11,11) 
"'(11.11) .SKBOU ."^W^dl ) .VAL^F 

81)1(3.90) ,«nl (3.90) 
800(3,90),RDD(3,90| 
BGF(90).   RGF(90) 
BAI(4.90).RAI(4.90) 
SAD(4,9[)) ,RAD(4,90) 

8AF(0n),   RAF(9n) 
BF(VO),   RF(901 
FEBA(9D) 
nBF(90) .CRF(9(,) 
C84F(9o).CRAF(9o) 

COIJDUIM 
DTMFN 
OIMEN 
MoT"* 

SI ON I HAS(20).IRAS(20),lBASir(20),AS(20,40),CS(40),8$(20) 
SI ON X(2l)l .SUM (20) .TBACT(20) .IRACT(20) 

MA IN 
M« IN 
MA IN 
MA IN 
MA IN 
MA IN } 

HA N 
M* N 
MA N 
MA N 
MA N 
M* N 
MA N 
MA N 
MA IN 
MA IN 
MA IN 
HA IN 
MA IN 
HA IN 
MA N 
HA IN 
HA N 
HA N 
HA N 
MA N 
HA N 
HA N 
MA IN 
HA N 
HA IN 
HA N 
MA IN 
MA N 
M* IN . 
HA N 
Mil N 
HA N 
MA N 
HA N 
HA N 
HA N 
MA N 
"i N 
M* N 
MA N 
MA K 
MA N 
MA LN 
HA N 
HA N 
SI» «PLI 00803 
SI» <PL! OpO04_ 
ST> tPLl 00005 
SI. VLl onoo6 
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IHIPHV   .EQ.   1) 
1     F0RM«T(IH1/) 

TIHlTE(HoT,ir 

DO  723     l«l,2o 
IBACT(I)     .   IR«CTII)   .     n 
BS(I)   .b.O" 

4a*lli> 'I^ASd)   .  IBA5TC(II   .n 
DO 721  j>i.4a        ——^ 
CSU) « 0.0  
*S(IiJ) ■ 0.0 

721   C0N7lNUg 
"T23 CONTINUE 

DO 731  I.1.11 
Do TJ2  j.i.u 
>'(I.J>'0. 

T3Z  CONTINUE 
T3l  CONTINUE 

FIRST SETUP OF MATRIX 
IR«TB0 
IFdRO .EO. 

»4T( 

0) IH.l 

:R»CT(IRI.I 
Do 72^  LP.I.NB 

VCOMPUTE P«YOFF ENTRY (LW.IR) 
C  SET ALLOCATION  

DO  730   MS« 1,3 
 PROPB(Ms.li . PBCLB.Mti 

J^20_ 
PR0PB(MS,1) 
CONTINUE 

•  PR(IR,MS) 

CALL CAM(IDL1«IDU1) 
CALL 5IMPL?(LB.IRI 

TpS- 
IF(LB   .EO.   1)   Bl3«   "I(1,IR) 
IF(W(LB.TR1    .LE.   RIS)   GO   TO   T2it 

IBIS.   LB 

        Bia.   W(LB.IR)  
Tj5CONTINUE 

C   FIRST TIME SIMPLE" MATRTX SrTUP  
00 790    I«1,NB 

PIVCo. MiTBIS.IRl« SVA 

790 

*S<l.I)i 
CSIII 

(w(iiiR) ♦ avA)/Pivco 
1. -AS(1,T|  

CONTINUE 
ASd.NBtn 
CS(NB.I)•   i.o/Pivco 
XNEc«-l.n/Plveo  

-1.0/PlVCO, 

BS(1)« -XNEC 

SET ACTIVE BLUE ANO RED STRATEGIES  FiRsT TIME 

750 

00 750  l.l.NR 
IB*siI). n 
X(i) ■ 0.0 
{8ASll);I6I8 
IB*slC(i) . 
X(IBIG). 1.0 
1R*S(1).IR 
DQ 751 I»2.NR 

TBW 

Jik. 
IRAS(I),O 

CONTINUF 

SIMPLl 
SIMPLI 
SlMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPtl 
SIMPLl 
SIMPLl 
SIMPLl 
SlMPLl 
SIMPLl 
SIMPt_i 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPL! 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SlMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPU 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SlMPLl 
SIMPLl 
SlMPLl 
SIMPLl 

--SIMPL1_ 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SlMPLl 
-SIMPU 
SIMPLl 
SlMPLl 
SIMPLl 
SIMPU 
SIMPLI 
3IMPL1_ 

COOOT 
00008 
00009 
00010 
OOOll 
00012 
00013 
0001* 
00015 
0001* 
00017 
ooois 
00019 
00520 
00021 
00022 
00023 
0002* 
00025 
00026 
00027 
00028 
00029 
00030 
00031 
00032 
00033 
0003* 
00035 
00036 
00037 
D003B 
00039 
000*0 
000*1 
00042 
000*3 
000** 
000*5 
000*6 
000*7 
000*8 
000*9 
OODSD 
00051 
0OD5_2 
00053 
no05* 
00055 
00056 
00057 
0005B 
00059 
00060 
OOO6I 
0U)62 
00063 
001)6* 
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GV*L_PIVCO 
NR0«S*NRAS«NBC>1 

C  gENER*L LOOP FOR TESTINfi TdTjL FfASIBILlTY 
€ OCIEHWINE -Tf CONSTRAINT TS VIOL«TCD  f TNO MAST vioL*Ttt) ONE 

2600-     CONTINUE 
IR«JHIG.IRAS(1) 
iNf^EASijQ 
OO   270 J.l.NH 

 SUM(JI«   1,0 
SUM(lR).flV»L-sVA 

— rrtiw*CT(j)  .Eu. 
Do   2*0 I-I.NBC 

1)   00   TO     ?78 

C GRo'Jp   ACTIVE   STRATEGIES   TQRETHER 

^IT-ROW  ALREADY  HAS  BEEN  COHpUTEfl.   NFFD  NOT  RECOMPUTE  ENTRIES 

- ~-tB*TRrslT> 
IF(ISACT(LB]    .Eo.   1)        Qo   TO   25<» 

C        FIND   ENTRY,SET   ALLOCATION,   CALL   CAM,   ASSIGN   TO   W 

DO      ?55 MS«   1,3 
  PROPRIHS.l)    »   FRtLB,MS) 

PR0PR(MS,1)    .      PH(   J,MS)    . 
?55      CONTINUE 

CALL CAM(IDLl.lDUl) 
CALL St«PL2(LS, J) 

259  SUM(J) ■  sUMtJ) ♦  X(LBI»W(LB,J) 
i»^« CO^«TTNUE 
261  IF(SUK(J1 .GE. GVAL-QVA) GO TO 270 

iN^f As.l 
IPlSUl'CJ)    .LT.   SUM(jnil))    JBlG.J 

- ?70     C0NTTOUE 
Do 268  J'I.MBC 
LH»IH«S(I) 
IBACT<LBI .1 

56© CONTINUE 
IF(INFEAS-l)  271,27?,27? 

771   CONTINU* 
C 
r   »HOLE G«*E HAS BEEN SOLVED 
c  FIND AND ASSIGN OPTIMAL RLUE AND PEO <;TR*TE8IFS 
C IF   OESlRtO   PRINT   STRATE8Y   *N0   VALUE 
C 

VALUir   ■      GVAL-GVA 
Do   27ol      J,1,NR 

27(11 StfUtJ).   0.0 
DO   2711      IRC«   1.   NRAS 
IR*Sl»iRAS(IRC) 
SwR(IR*Sl)    «      '^S(NB.IRC),GVAL 

2711 CONIIN^E 
DO   2712      I.1,NB 

2712 SWS(I)    .x(I) 
*RITE'M0T»*07   1 

407  FORMAT(1H1,33HPAY0FF MATRIX FOR G«MF AT STAfiF 1 ) 
WRlTr(MOT,»08) (IR«CT(T),I.1,NR, 

SIMPLl 
SIMPLl 
Sl"PLi 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIXPLI 
SIMPLl 
SIWPLI 
SIMPLl 
SIMPLl 
Sl"PLi 
SIMPLl 
SIMpLl 
SIMPLl 
Sl«PL! 
SIMPLl 
SIMPLl 
SiMBLi 
SIMPLl 
Sl^PUi 
SIMpLi 
SIMPLl 
SIWPLI 
Sl»'pLl 
SIMPLl 
SIMPL] 
SIMPLl 
StMPLl 
SIMPLl 
SIHPLI 
SIMPLl 
SIMPLl 
SlMpLl 
SIMPLl 
SlMPLi 
Sl"PLj 
SIMPLl 
SiMPLi 
SIMpLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SIMPLl 
SlMPLi 
SiMPL) 
SIMPLl 
SlMPLi 
SIMPLl 
SIMPLl 
SIMPLl 

00069 
00066 

%\\Z 
0006» 
00070 
00071 
00072 

000''3 
0007* 
00075 
00076 
eaoTT 

00079 
00080 
OOOHl 
00082 
06083 
00084 

000A6 
00087 
00088 
000B9 
00090 
00091 
00092 
60093 
00094 
00095 
00096 
ooo'J 
00098 
66o99 
00100 
00101 
OOIO2 

\%\%\ 
o6io5 
00106 
00107 
00108 
00109 
00110 
00111 
00112 
00113 

ooti* 

%\\\\ 
6611' 
00120 
00121 
00122 
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4'>B      F0«MA[(1M    .4XtnIl)) 
DO    4lJ        I»1,MB 

WHITE(MOT.409)    IBACTd) . (WII.J) .J«) ,NH, 
4-^«      FOHMAtdH   .la.iXtllFll.J) 
410      CONTJNUF 

wHITE(MOTi«i'y)      V4|_uE 
'>^<i      F0KM4T (IHOtI 3nt,»ME   VALUt iKlS.ii 

NP0M?«NPD-2 
KRITt(M0T.4?J) NPDU2 

4?3  FORMAT (lH0.3»noLU(r JND Hpo STRuTtGIfS Fnk ►'FRIOI), 13) 
WRITE(MOT.3o)  ISWB(I),Ull^B) 
KHITE (MoT.30)       (iWR(I) tUl ,NH) 

■>0      FORMAT (IH   .(.XillFll .3) 
NP0M1«NPD-1 
WRITF(M0T.4J3) NPUMl ' 
00   31110      LB«liNH 
DO 3100  LRil.HR 
IF(S»«(LB)    .L£.    U.n    .OH,   S«H(LH)    ,(F.   0.0)    r,n   TO   JJoo 
KRITF (MOT.11) LB.LR 

1 1      FORMAT I1H0,?1 U) 
WRITE (MOT, 3fi)       (bVR(LH,LR,L) .L=1.NH) 
WHITE (MOT.3n>       liVRdR.LR.Ul tL'ltNRl 

3lnU      CONTINUE 
RETURN 

?72    CONTINUE 
c 
C      NEtn   MORE   RFO   STRulEtslFS 
c        ENTER j>'in FOR WLO 

c 
NRAS=NRAS«1 

IH I      JHltJ 
IRACT (JI3I())=1 
IRAS(NRAS) sJDiti 
DO 2M'l  La=l.iiti 

C 
C COMPUTE   PAYOFF   Ef TRY    (LH.IR) 
C bET   ALLOCATION 
C 

IF{IH«CT(LW)    .tC.    1)    (50   TO   liHO 
DO      S'8 MS=   l.J 
PROPR(MS.l)    I   RH(LO.MS) 
PR0PH(M5,1)    »      PR(TR>MS) 

??«      CONTINUE 
CALL   CAMdDLl iIDUl 1 
CALL   SIMPL?(Lo.IH) 

?°0      CONTINUE 
f 
C ASSIGN   PflYoF^S   Tu   SIMPLEX   M/iTRIX      PIVOT   TN   NE"   CONSTRAINT 
C PIVOTINCJ   IN   A   HU» 

C 
NROWS»NRO«S.l 
DO   300 N = 1 .Pitt ~ 

C        OlvEN   Jhl(j 
AS(NROtis<N)= -( •(K.JHIC.) .GVA) 

3PU  CONTINUE 
NROWMliNROwS-l 
00 3n«!   K = 1.NM0«,H1 
AS(NRUWS>NH.K)  =0.(1 

5n RLl ooUJ 
bl"RLl 00124 
blMPLl 00125 
Sl^PLl 00126 
blKPLl 0ni2' 
ST»RLI 0012H 
S>I"RL1 0012^ 
ST"PL1 ooi Jo 
bTi'PLl OolJl 
il'-PLl 001J2 
Sl"PLl 0013J 
ST-PI.1 00134 
SI^■Pl.l 00133 
JIMPLI 0013* 
SlMPul 0nl3' 
iH-PLl 00l3h 
SIMPLI 0013< 
SI^PLI 00140 
ilvPul Ool»l 

bl-PLl OOI*'' 
SI-PLI Oni43 
sr^pui 001*4 

STI'PLI 0014S 
Sl"PU Ol?146 
SjMPl,) 001*' 
Sl^'PLl 001*8 
SI^.PL1 0Ol4'J 
ST^PLI Onlbo 
bl'Pl.l Ooli'l 
STXPLI 0013^ 
SI"PL1 001^3 
SfPLl onlb* 
Sl'/PLl onlbs 
Sl-PLl 00156 

blMPLl Oolb' 
SlvPLl OoibS 

il'-PLl JOlb^ 
SyuPL1 On 1 b'l 
S>T»'PL1 ooiftl 
bn.Pi.l 00162 

SI"UL1 0',nb3 

if'PLl Ofllb* 
ST-PI, I Unlb'=' 
ir-PLi Oolbb 
bT-'PLl OOlb? 
SI>'PLI 0.11 b ^ 
SfPLl 00 IbV 
bT"PLl Oni'O 
bI>-PLi OolTl 
ST""L1 Oor'2 
bl-PLl 001'3 
STI'PLI 001T4 
5I"PL) OOl'i 
SIMPLI Ooi 'b 
Slk'PLl 001T7 
blvPLl 00lT« 
^IxPLl 0017'^ 
ST-'PLI OoiBI 
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7rS(K,NlJ*NBOv<S7    m    0. 
3n^      CONTINUE 

8S(NB0KS)«      -1.0 
AS(NROlr(S,NB»NPOHS) 
 iBAslC(NROWS)  •  N 

_ DO 3nl  J«1,NRUWM1 

• 0 
N«OWS 

t __ PIVOT OUT VARIABLE FROM CONSTRAINT 
c 
  __IFIIRASIC(J) t^T. Nb) GO TO 301 

iB«Sl«  IttASIClJ) 
PIVCO »  W|IBASl,jBIS) « GVA 
NBL» NH»NR0WM1 

   00 30*  I.l.NBL 
isiNROWS.I) «  AS(NHOWSMl •RlVCn»AS(J,I) 

J3'^'> CONTINUE 
S5(NR0WSI«BS(NROWS) t      PTVCO«BS(J| 

3"!     CONTINUE 

NOW PIVOT TO RE-SOLVE PROBLEM   USE BU*i. SIMPLEX METHOD 
To START  LET SLACK IN LAST ROW LEAVF BASIS 
SLACK VARIABLE iS NEGATIVE 

C 
C 
C 
t 

   LEAVEliNROWS 
^ir^    CONTINUE              

C FIND ENTERING     BASIC VARIABLE 
lfC0L«NlJ»NR0WS 

 INUIC'O 
00 80l  I«I.ITCOL 
IF(AS(LEAvEltI) ,GE. 0,0)  RQ TO "91 
IFIINDic .Ell. i) GO TO BnZ 
RENT.  CSII)/AS(LEAVEliIl            
lENTER ■! 

   XNUIC'l 
8nZ~ CONTINUE 
 RiJIO«  ca(II/AS(LEAVEliI)  -. ^   :- 

IF(R«TIO .LE. HENT)  GO TO Roi 
  _J£_NTER .!_ _ . .  ___. 

RENT   ■      RATIO 
Bi>i„-CONTINyE 

C lENTER   IS   THE   VARIABLE   TO   ENTER   THE   BASIS 
IBASIC(LEAVEl) «  lENTER 

C   PIVOT 
PIVCO«  »S(LEAVE1,I£NTERI 
bo   Bo^   I=i,ITCOL 

 AS^LEAVEJ^I),  AS(LEAVEl,J^)/PIVcn     
IF(I .EO. lENTtR) GO TO B05 

_  __CS<I) «CS(IJ - AS(LEAVEl,n«CS(IENTEP) 
83     CONTINUE 

 6S(LEAVE1J_._ BS(LZAVE1)/PXVC0          
00   803      J=l.NROwS 

 IfiwI   .EQ.   LEAyEl)      liO   TO   8(13       -      — 
Do 80*    I = 1.ITC0L 
 IFJl lid,   JENJER) GO TO 804       

AS(J.I) •   AslJtI)-AS(LEAVEiiI)»«S(J,IENTE9) 
8^*  CONTINUE _. 

SIMPLI 00181 
SIMPLl 
SIHPLl OOli? 
SIHPUl JJ184 _ 
SIHPLl 00185 
SIHPJ.1 001S6 
SIHPLl OOISS 
SIHPU OOIBV 
SIHPLl 00190 
SIHPLL OOISI 
SIHPLl OOl'l 
SIHPLl 00192 
SIHPLl 00193 
SIHPLL 
SIHPLl 

OOlfi 
0019S 

SIHPLl 00196 
SlHPLl 0019T 
SJHPLl 00198 
SIHPLl 00199 
SIHPLl  OOZPO 
SIHPLl OOZOl 
SIHPLl 00202 
SIHPLl S02II3 
SIHPLl 0020* 
SIHPLl 0020S 
SIHPLl 00Z9« 
SIHPLl  002ST 

_iIHPLl 00208 
SIHPLl  00209 

., JIMP 
SIHPLl 
 SlMPXl. 

SIHPLl 
 SIHPLl 

SIHPLl 
^SIHPLl 

00211 
00212 
00213 
OQZl* 
0021S 
00216 - 

SIHPLl 0021T 
SIMPLI 00218 
SIHPLl  00219 

-SIHPLl 00?20 
SIHPLl 00221 
SIHPLL 00222 
SIHPLl 00223 
SIMPL) 0022* 
SIMPLl 00225 
SIHPLl 00226 
SIHPLl 0022T 
SIMPLI 00228 
SlHPLl 00229 
STMPI 1 OQg^O 
SIMPLl 00231 

- SI MfiU 00232 
SIHPLl 00233 

_8_-i 
8S<J)' 8S(J) - BS(LEAVE1)»AS(J.IENTER) 
CONTINUE    ___ _       . 

.SIIIPLX 0021* 
SIHPLl 
STMPI 1 

0023S 

SIHPLl  0023T 
. .  JIHPI 1  0023« 
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XNtC-»NEC-BS(LtAVEl)'CS(lENTfHT 
CS(ItNTER )  «U.O  
00 806   J»1,NH0KS 
ASlJtIENTEW) <•   0.0  

806  CONTINUE 
 AS(LrAVEl.IENTEHi X.fL 

TEST RHS FOR FEASIRH ITY    FIND„MQST_MEI3ATIVE ENTRT TO LEAVE BASI<; 

810 INFEAj.Q 
TEST* 0.0 
DO 811    J«1.NR0WS 
IF(BS(J) .8E. 0,0) 
INFEAS.I 

80 TO eu 

IF<8S(J)  .SE. TESTI 
TEST ■  as(J)  
LE*VE1.J 

So TO 811 

811  CONTINUE 
IF(INFEAS-l) 840fBOO<eoO 

C    FEASIBLE SOLUTION FQUND 
« FIND ACTIVE BLUE STRATE8TE«! 

8*0 CONTINUF 
OVALa 
IBC.n 

-l.O/XNEC 

00 B*9  I>lfNB 
849 Xll) ' 0.0 

Do 8?0     IRO*«1|NRO»*S 
SEE IF A SLACK VAHTABLE IS RASir  

IFdBASICdROW)  .GT, NBl  80 TO R56 
TBC.IBC.t 
IBAS1»IBAS(IBC).IBASIC(IR0*() 
XdBASll. BSdROKl*     BVAL 

8^0       CONTINUE 
NBCIBC 
GO  TO  2600 
£NP  

SIMRLI 00J39 
SIMPLl 002*0 
SIMPLl 00?A1 
SI-^PLl 002*2 
SiMPLi 002*3 
5IMPL1 002** 
SIMPLI 002*5 
SIMPLI 002*6 
SIMPLI 002*T 
SIMPLI 002*8 
SIMPLl 002*9 
SIMPLI 00250 
SIMPLI 00251 
SIMPLI 00252 
SIMPLI 00253 
SIMPLI 0025* 
SIMPLI 00255 
SIMPLI 00256 
SIMPLI 00257 
SIMPLI 00258 
SIMPLI 00259 
SIMPLI 00260 
SIMPLI 00261 
SIMPLI 0Q262 
SIMPLI 00263 
SlMpLl 0026* 
SIMPLI 00265 
SIMPLI 00266 
SIMPLI 00267 
SIMPLI 00268 
SIMPLI 00269 
SIMPLI 00270 
SIMPLI 00271 
SIMPLI 00272 
SIMPLI 00273 
SIMPLI 0027* 
SIMPLI 00275 
SIMPLI no276 

V. 
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E.        SUBROUTINE   SIMPL2 

CDUPUT™"'"'   ''"""'"""" - -•       SIMPt?     0,002., 

COMMON   NKBDiNKRU,NKBA,NKH4 
COMMON   Nin 

MAIN 
. .COMMON NPDiI0Ll.I[)Ul,inL2.I0U2,IDLlilDU3 MAIu 

COMMOM IRO.JRO.HRO '  ■ """SlfiT 
 COMMON IPRVflPRU 

COMMON IRFPLS.IHEPLR 
 COMMON BDA 13.90) ,R0*(3,1)0 

COMMON F)AA(»,<)0) ,RAA(*,90) 
  COMMON DBQRA.DRUPA 

MAIN 
MAIN 

>   - B41M_. 
MAIN 
MAJM 

COMMON SHELBI9O(,SHELR(90).PBSHEL,PHSHEL      ■  — ■     '■ '5»ui 
rnuM.., „c..  ""..-■90)  ^ ^ 

?>«fB*(2) "MAIN 
CQMMQN IpeSRCIUHSBC MAIM 
COMMON S0RRBl(2.3),SORRR2,Z,3,,SORRHl(?,3,,SOBRR2(2.3) MAlS" 
COMMON lAA ,XNBA»,xNHAA,BALPHA(Z,?),pAl.PHA(2,j) HAIN 

COMMON BInRA(2,*),RADRI(4,2),Rl0R*(2,*),RA0Bt(*.Z) "     MAIS' 
COMMON BIKRA(2,4),BAKR1(*,2),HIKR«(2,*),RAKB1(»,2) MAIN 
COMMON BS4MZR(<;.?),RSAM7B(2,2) ■ "  MAIM" 

.COMMON IRISH,BFHAC1JHFRAC.2_,RFRAC1,RFSAC2.FBSK,FRSK UAIU 
COMMON BP4SS(2),RPASS(?) ----.-_..   " '" 

COMMON IBARA,IRABAJXNB^B.IJNRA^.BPABK.RPARK MAIM 
COMMON RDRS(2) ,BDHNS(?)7^kRS(?).8KRNs72)  '        "   ' TrtlS"" 
_CJ3MMQN RDaSl2)i!<D9NSi2),RKBS(2|iRKRNS(2) _ MAIN 
COMMON   8»B.B*AL,B*ANl,B*AN2,B*ASliR4AS2,B*NSr.B*NS2,R*SNi.R*SN2""M»IN 

__CpMMON   ''*a.H4»L.R**Nl,R4*N2iR**Sl»R*AS2,R4NSljR*N52,R*SNl,R4SNZ. MAIN COMMON EPS4 -I   -1^  
COMMON NFRFA,FRFA(15).FA(a5)   ^   _ _     _     _               MAIN 
COMMON NFRBD,FRBD(15) ,Rnil5) '"  '    ^       " ""                       MAIN 

..COMMON NFRRDiFRHDUSUfiDllSl _. _ _              MAIM 
COMMON NB.NR   uAtki 
COMMON PB!20.3)>PR(20i3)      __ MAIN 
COMMON PRnPH(3,3) ,PROPR(3,3)  '      " " ~'     MAIN 

_COMMON MOEJMOET    uAlN 
COMMON BCWST,BS<IGT(3J,86wsT(2) tRCWBt/RSWaT(3)",RQW8f(2) MAIN 

-_CORMON.eyA          MAIN 
MAIN 

_4pWNJiuijliLlSUftliljLlIxiili_SUBIll.UilU_ MAIN 
COMMON V ( 11 . 11) . SVB (11 ,11 ,11) , SVR (11, U 111)       "' SMF 
COMMON W(ii,111 ,SKB(IJ) J^SK;;(11),VAL_UE            _   MAIN 

MAIN 
COMMON BDI (3<?0l »RDJLlt9Q.l    _  __      __      . MAIN 
COMMON Bb0(3,9o) ,RDD(I,9O,       MMN 
COMMON   BGFI90).   RGF(9n)   _  MAIN 
COMMON   BAI(4>9o'"RAIC4'90) MAIN 

_   COMMON   8AD(4.90).HADU.90l         „ MAIN 
TOMMON   HJFI^OK   R*Ft9^ '"' " SAliT 
..COMMJ;^J^f (90) ,   Wpisoi ^   „    __      _ MAIM 

COMMON   FEBA(90. MAIN 
_C0.MMJ1N   CBFi?0) ,CBF(_?i!t  HhliL 

C 
COMMON   CBAF(90)>CRAF(9O) MAIN 

-MAIN 
CDU-'UIM SIMPL?      00003 
 mM£NlIQN_LBAS(20ltIBAS(?0) tTBASTr(20liAS(20.40liCSI40I.BS(yB) HTMH f     BnflBA 

DIMENSION  X(20I,SUM(20).I8ACT(20),IRACT(20)                                                      SIMPL2     00005 
 MQlifc SIMftLZ 04iU)4  
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iriNPu .go. z 
fQWMATllHl/) 

'.*ND.      IPRU   .EB.   1)      WBlTfTHOTTn    """ 

DO   7?3      I'liZO 
IB«CT(I)      »   IRACTdl 
as(i)   --.O 

CS(JI 

Jt2L 
7?3 

AS(I,J)   ■   0.0 
CONTINUF 

■ IR«S(I)    ■   IBASlCdl    mtl 
Jal|40 

0.0   

CONTINUE 
DO  731     !«1.11 
00  732     J.lill 
V(ItJ)'0. 

73Z      CONTINUE 
731      CONTINUE 

FIBST  SETUP  OF  MATRIX 
JR«  JRO  
IF(   JRO   ,EQ. 0)    JR«1 

IR*CT(JR).l 
DO  7?5     IB.I.NB  
COMPUTE PAYOFF ENTRY (LB.JR)" 

SET ALLOCATION  
DO 730    HS>1>3 
PROPB(MS.?) ■ PBILBiMSl 

T30 
PROPR(MSia) 
CONTINUE 

• PRlJRiMS) 

CALL CAM(IDL2il0U2) 
CALL SIMPL3(LB,JR1 
IF(LF< .EO. 1)  BI8»V(i,jp) 
IF(VILB..1R1 .LE. RIGI no TO T?^ 

1616a LB 
BI6.V(LB.JR) '__  

'y?¥ 
72*  CONTINUE 

_£ FIRST TINE JIMPLFX MATRIX SFTUP 
DO 790    I«liNB 
PIVCO« VIIBIS.JRI 3VA 

790 

AS(1,1). ( V(I,jR)« 9V*)/PlVcO" 
CSdl » 1 , .ASd.TI  
CONTINUE 
AS(i.Na«ii 
CS(NB*1)  •  1.0/PIVCO 
XNEC —l.n/PIVCO 

•i.fl/PiVcn 

BS(l)« .XNEC 

SET ACTIVE BLUE AND RED STRATEGIES  FIRST TIME" 

71(0 

DO 750  lal.NB 
IB*SlIl. n 
X(I) ■ 0.0 
IBASIllflBIG  
iBAii£ni .   iBia 
X(IBIG). 1.0  
IRAS(1). JR 

PQ T?l ITZINR 

7Sl 
IR*S(I).0 
CONTINUr 

SI»*PL? 00007 
SIMPL2 00008 
SIMPL? 00009 
SI«PL2 oooio 
SIMPL2 00011 
SIMPL2 000)2 
SIMPL? 00013 
SIHPL2 0001* 
SIMpLZ 00015 
SIMPL2 00016 
SIMPLZ 00017 
SIMPLZ 00018 
SIMPL? 00019 
SIMPLZ 00020 
SIMPL? 00021 
SIMPL2 00022 
SIMPLZ 000Z3 
SIMPL? ogoz* 
SIMPL? 000Z5 
SIMPL? 00OZ6 
SIMPL? OOOZT 
SIMPL2 00028 
SIMPL? 0OOZ9 
SIMPLZ 00030 
SIMPL? 00031 
SIMPL? 0003Z 
SIMPLZ 00033 
SIMPLZ 0003* 
SIMPL? 00035 
SIMPLZ 0003* 
SIMPL? 00037 
SIMPLZ 00038 
SIMPL? 00039 
SIMPLZ 00040 
SIMPL? 00041 
SIMPL2 00042 
SIMPL? 00043 
SIMPLZ 00044 
SIMPLZ 00045 
SIMPLZ 00046 
SIMPL? 00047 
SIMPLZ 00048 
SIMPL? 00049 
SIMPL? 00050 
SIMPLZ 00051 
SIMPLZ OOOSZ 
SIMPL? 00053 
SIMPLZ 00054 
SIMPL? 00055 
SHPLZ 00056 
SIMPLZ 00057 
SIMPLZ 00058 
SIMPLZ 00059 
SIMPL2 00060 
SIMPL? 00061 
SIMPL? 00062 
SIMPL? 00063 
SIMPL? 00O&4 
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fiENERAL   LOOP   FOR   TESTING   TOTJU   FE*SIRTLITr 
flETERHlNf   IF   CONSTRAINT   IS   VIOL't^B        FINO   MOST   VIOL*TtB   ONt 

2M10 CONTINUE 
JB»jRIfi.IHAS(l) 
INPE'S.O 

UO   270 J'liNR 
SUM(J)=   "." 
SUM(JR)«SV*1.-GVA 
IF|IR*CT(J)    .EO, 

°0   ?6o I.I.NWC 
n an to jTj 

CROUP ACTIVE STRATEGIES TOGETHER 
IF ROW ALREADY HAS BEEN COHpUTEO> NEED NOT RECOMPUTE ENTRIES 

LB*lBAS(il 
IF(IRACT(LB) .EO. 1|   6O TO 259 

FIND ENTRY,SET ALLOCATION, C*LL CAM, ASSIGN TO V 

Do   2!5 MS»1,3 
PR0Pfl(Ms,2)   X   PR(LB,MS) 

PROPRIMS,?)   •  PRI   J,MSI 
CONTINUE 
CALL CAM(IDL2,IDU2) 
CALL SIHPL3(LR, J) 

SUMlj' ■ 
CONTINUE 
IF(SUM(J) 
INFEAS.I 

• LT. SUM(JRir,)) JBIG.J 

?SS 

259 
260 
2(jl 

SUM(J) ♦  XtLBl • VILR'J' 

.GE. fiVAL-GVA) GO TO 270 

2^0 

268 

771 

IPCSUl-IJ) 
CONTINUE 
DO 268  I 
L8«IRAS(T 

ISACTlLB) "1 
CONTINUE 
IF(INFEAS-I) 
CONTINUE 

l.NRC 

271,272,272 

MATRIX GAME SOLUTION HAS BFEN FOUND 
FINO AND ASSIGN OPTIMAL RLuE ANO REO STRATEGIES 

IF DESIRED pRINT STRATEflT AND V/JLUE 

ASSIGN WdH.Tfl 

2701 

2711 

27i2 

W(IB,IRla  GVAL.GVA 
°0 j7oi  J.l.NR 
SVR(IB,Ip,J) » 0-0 
DO 2711  IRC. 1, NRAS 
IRASI.IRAS(IRC) 
SVfiliB.Iq.lRAsll* CS'NB*IRC1»6V»L 

in^w i.i.NB 
SV8(I8,IR,I) , x(I) 
IFIIPRV .En. o' RETURN 
IF(NPC ,EQ. 2 .OR. IPRU .EO. 1) KRltE(MOT.l) 
NpDMi.NPO.i 

SItW.? 
Sl^PL? 

smPLj 
SIHPL* 
SIKPL? 
SIMPL* 
SIMPL? 
SlMPL? 
St«PL7 
SlMpLI 
SIMPL? 
SiHPL? 
SI"PL2 
SiMPL? 
5l"PL2 
SIMPL? 
SIHPL? 
SiMPL? 
sinPLi 
SIMPL? 
smpL? 
SIMPL? 
5T"PL? 
SIMPL? 
-st«pt? 

SIMPL? 
STWPL? 
SIMPL? 
STWBLj 
SiMPL? 
llMPL? 
SIMPL? 
STWPL? 
SIMPL? 
JTKPL? 
SIMPL? 
STXPt* 
SIMPL? 
SIMPL? 
SIMPL? 
SIMPL? 
SiMpL? 
SIMPL? 
SIMPL? 
Sn<iL* 
SIMPL? 
SIMPL? 
SlMPLz 

Sl"'!.? 
SIMPL? 
srnPLj 
SlMpL? 

Iissti 
STWLj 
SIMPL? 
SIMPL? 
SIMPL? 

000** 

88otB 
00069 
OOOTO 
o6m 
OOOT? 

ObOTA 
00075 

ogg 
000 

T» 
rf 
TS 

OQOBO 

0008? 
OOSIJ 
OOOtA 

OOO*' 
00016 
O00R7 
00086 

00040 omi 
0009? 

090»3 
00094 
OOffW 
66096 

ooolJ ■ 
00098 

oMoo 
SoTfl 

OOlOA 

OOlOS 
00106 
oirnrr 
00108 
8019^ oouo 
oom^ 
jjii? 
Odin 
00114 
OOlIS 

111* 
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«.7 

4-9 
41 0 

4P0 
4?1 
4?i 

4 J3 

il 1U 

?7^ 

FOH 
MHI 
FOH 
DO 
W«I 
FOH 
COM 
IF( 
WHI 
FOH 
NRI 

FOB 
GO 
KRI 
FOH 
CON 
«HI 
FOHi 
MH( 
■ HI 
FOH 
MRI 
DO 
DO 
IFI 
»HI 
FOH 
• HI 

• HI 
CON 
IFI 
HFT 
CON 

TE C^O 
Malt/ 
TE (Mn 
MAI (1 
41 J 
TE (i-lO 
MA I ( 

7 I'VUF 

NHU 

TF (MO 
Mil ( 1 

IF C^O 

l-A I (1 

To ♦? 
TE (MO 

MO I ( 1 

TIM-IE 

TE (MO 
MA I (1 

TF ll-lO 
Tf (Hn 

MAI (1 

TF (MO 
3)1.0 

3 1 'J 0 

TF (MO 

MAT ( 1 

TE (MU 

TK (MO 

TIMJE 
IH'<U , 

UHv 

11 \ur 

T>4nM       NPn^l 
///)"    I    JIHPAYOFF    MAIHIK    FOB    T.AME    AT    STAGE 
Tt4nH) (IHACT ( I I .I>1,MH1 
H    ,4K.li111) 
1=1.^0 
T.4n'VI    IBACT (II t (V ( I >J1 1 J=l ,Sil 

.T<e.<;xiiiEn.3i 

■ I 1      I 

.tu,   lil    GU   TO   420 
nT.41BJ    Io,TH 
IHU. 3rlla»l I^, 7H 
nFi41'V) t. (IH.IHl 
IHJ,lu""(IH,IK) 
3P 
lTi4Pl 1        a ( IHt IH) 
Mu.UrttiAME    VALUE 

IH=,15) 

,Flb.4) 

tU5.4) 

Tt4P3 
MU,T4 
I.3n) 
TTJO) 
H    ,4X 

Ln=l, 
LH,1 

IB, 
T,in 
HJ,7I 
r.3nl 
T.3n) 

t.J, 

)       ^Pol'l 
nalUE   AND   «FD   STRATEGIFb   EnH   HFHIOO 

(3VH(1H.1R,I)II=1INH) 

(SVP(IBiiRiI)f1=1.NP) 
• n p 11.31 
) NPP 

I3l 

■ i<H 
Lo) . .OR.   SV«(lp,lB,LH).up.   0.1    GO   TO   3100 

iUlMLB.LR.LI .L=l>Nh) 
ilJP (LB.LB.L) 'Usl .MR) 

1 .AMP,    MHO  .tu.   3) «HITF(MOT,1) 

KEtli   MOHF    HFU   STHAIEUIFS 

ENTER J"!!.; mu HLP 

NHAS = '^HAS«I 7 
JH   =      JHl'j 
IHACT(JMIU) = I 
IRAS (.\HASI =JriU, 
DO   2H(.      LD = 1 .I'D 

COMPUTE   BAYOFF    t^^RY    (LH.JHl 
btT   ALLdCoTlDM 

IF(IH«CT(Ln)    .t(..    1)   GO   TO   2«0 
no   27M MS=lt3 
HPOHH(MS,i)    =   Hci(LniMS) 
PHOHH(MS,il     s    RHlJB.MS) \ 

'7B      CQNTIMJE 
CALL    CAMdUl ^.U'UZ) 
CALL SIMPL3(LOfJH) 

'JO  CONFIKUF 

AiiSlGN   P'lYoFFS    lo   SIMPLEX   M/iTRIX      PIVOT   TN   iNE"   CONSTHAIi>T 
HlVOTlMi   IN   a   HxJti 

!> uPL? OoU3 
S "PL? 001^" 
S MPL? OoU5 
S "PL? 001^* 
s MPL? Ooli' 
s n-PL? OoiiS" 
b "PL? 0012'' 
S uPL? 00130 
s MPL? 00131 
s "PL? 0013? 
s MPL? 00133 
s "PL? 00l3« 
s uBL? Ool3 = 
s "PL? 00l3(! 
s "PL? 00137 

s> "PL? U0i3o 
s "PL? 00139 
s MPL? 001*0 
b "PL? (jnl»l 
b "PL? 00l*<^ 
s "PL? U(ll43 
b -PL? OOl** 
b "PL? Ool*'' 
b "ML? Onl4b 
b "PL? 0 n 14 7 
b "PL? 0nl*H 
b "PLi 1/0149 
b "PL? OolbO 
b "PL? Oolbl 
b "PL? Ooib? 
b "HL? Unlb3 
b MPL? Oolb4 
b "PL? DOlbS 
b ■•PL? OolbtJ 
S •■PL? OOlb? 
b "PL? 00lb<4 
S "PL? OOlbSI 
b "PL? 0(>160 
b "PL? 00161 
b "PL? U016? 
b "PL? 00163 
b "PL? 00164 
b "PL? 0016b 
b r"PL? 00166 
b I "PL? 00167 
b "PL? 0nl6» 
b ■^PL? U0169 
b "PL? 001 '0 
b "PL? 00171 
b "PL? 00172 
b "PL? 001'3 
b r"PL? 001 '4 
b "PL? 00 Wi 
b I"PL? 001 '"i 
b I"PL? 0O177 
b r"PL? 001 'rt 
b IMPL? 00179 
S t"BLJ ooiao 
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NR0>IS»NR0WS«1 
00   30'' 

SIVEN   JBJO 
K«1,NU 

3riO 

3n2 

AS(NROWS,K)»   -(   V(KtJBTGl«GV») 
CONTINUE  

NRO»(M1»NHOWS-1 
DO   30?     K.ltNRUWMl „_     _ 
AS(NROWStNB*K)    •0.0 
ASCK.NBtNRQWS)   »   0.0  
CONTINUE 
BS(NROWS)» dill. 
AS(NROKS,NB«NROWS) 
IBASICINROWS)  •  NB 
Db 301  J«1.NR0WM1 

■1.0 

PIVOT OUT VARIABLE FROM CONSTRAINT 

IFdRASICIJ)    .6T.   NB)   QO   TO   301 
IBAsl.      itfAslC(J) 
PIVCO ■  V(IBAS1,JBI3) ♦ 6VA 
NBI.» NB«NR0WM1 

5IMPU2 
SIMPL? 

00111 
oqltz 

SIMPL2 
SIMPLP 

00113 
DfllA 

JIHPL? 
SIMPL? 

BfltB 
soli* 

SIMPL! 
SIMPL7 

OSltT 

SIMPLt 
SIMPL? 

OOlM 
001*0 

SIMPL? 
STI^PL? 

001*1 
ooi«z 

SIMPL? 
SIMPLE 

091*3 
OfltA 

SIMPL? 
SIMPL; 

001*5 
001*7 

SIMPLi 
SIHPLI 

091*1 
991*9 

SIMPLl 
SIMPLe 

091** 
09200 

DO 30*  I-ltNBL 
ASINROtlS.I) » AS (NR0WSII)«PIVC0»A5 (J,I) 

3o5   CONTINUE 
dS(NBOWS).BS(NHOIIS) *  PlVC0»B5(J|  

3"!     CONTINUE 

NOW PIVOT TO RE-SOLVE PROBLEM 
TO START  LFT SLACK IN LAST ROX 

SLACK VARIABLE IS NEGATIVE 

USE DUAL SIMPLEX METHOD 

BQO 
LEAVE1»NR0WS 
CONTINUE 

FIND ENTERING 
 ITCOL-NB«NR0WS 

BASIC VARIABLE 

SIMPLt 
SIHPLt 
SIMPLi 

SlMPLI 
»IHPLt 

00201 

SIMPL2 
S1MPL2 

O0203 

otaot 

SIMPL? 
SIHPL2 

OOtOT 
BBIII 

SIMPL2 
SIMPL2 

0920* 
09218 

SIMPL2 
S1MPL2 

09211 

SIMPL2 
SIMPL2 

00213 
0921* 
0021s 
0021* 

INOIC'O 
DO 801 T.l.ITCOL 
IF(AS(LEAVE1.I) .GE. 0,0)  Go TO BOl 
IFdNOIC .EQ. ll GO TO 8o2  
RENT.  CS(I)/AS(LEAVE1,I) 
lENTgR .1  

8n2 
INDIC"! 
CONTINUE 
RATIO"  CS(I1/AS(LEAVE1>I1 
IF(RATIO .LE. RENT)  SO TO Bnl 

SIMPLE 
5IMPL? 
SIMPL2 
S1MPL2 

0021T 
09211 

SIMPL2 
SIHPL2 

0921* 
J*«2i- 

SIMPL2 
SIMPL? 

09221 
-00222- 

$IMPL2 
SIMPLP 

09223 
0022* 
0022s 
0922* 

IENTER 
JIENT. 

■I 
RATIO 

Siii    CONTINUE 
S IFNTFR   TS   THF   VARlAHl F   TO   FMTFR  UjE-SASIS- 

IBASIC(LEAVEl)   ■      IENTER 
<^        PIVOT    

PiVcO" 
PO 605 

AS(LEAVE1,IENTER) 
i.i.lTroi. 

AS(LEAVEl.I)« AS(LEAVE1,I)/PIVC0 
IF(I .EQ, IENTER) GO TO BOS 

B'lS 
CS(I) .CSd) - AS(LEAVE1,I)«CS(IENTER) 
CONTINUF  

5IMPL2 
SIMPL2 
SIMPL2 
SIMPL2 

0022T 
JU)22a- 

SIMPLl 
SIMPL2 

0022* 
09210 

SIMPL2 
5IMPL2 

00231 
-04232- 
00233 
J1923A- 

SIMPL2 
SIMPLE 
SIMPLE 
SIMPLE 

0923s 
0023* 
0023T 
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BS(Le»VEl)   •     HStLEAvED/PIVCO 
Dp  8o3     J«ltNROwS 
IF(J   .EO.   LEAVED     GO  TO  803 

 DO  80*_       I»1IITC0L  
IF(I .EO, lENTtR) GO TO 80* 
AS[j,I) .  AS1J,I)-AS(LEAVE1.I)«AS(J.1ENTER| 

To*  CONTINUE 
 BS(J)» B8(J) - BS(LEAVE1I«A5IJ.TFNTFRI  
803CONTINUE 

XNEC«)'NEe-B5 (LEAVFI ) «es ( TENTFRl 
CS<IENTER )  -O.O 
Do 8o6   J«l,Nft0XS 
AS(J,IENTER) ■ 0.0 

8n6  CONTINUE 
AS(LEAVEI.IENTER) > 1.0 

TEST RHS FOR FEASIBILITY  FINH MOST NE8ATIVE~ENTRT"TO LEAVE BAS'IS 

810     INFEASaO 
 TEST, o.n 

DO 811    J«1,NR0WS 
IF(BS(J) .8E. 0.0)   GO TO 811 
iN^CAs.l 
IF(BS(J) .GE. TEST)   00 TO 811 
TEST «  BS(J) 
LEAyEl.J  

811 CONTINUE 
 IF(INFEAS-l)   8»0>800,800 

SIMPL2 
SIMPL? 
SIMPL? 
SIMPL2 
SiMPL? 
SIMPI.2 
SIMPL2 
SJMPL2 
SINPL? 

. SJMPL2 
SIMPL? 
SIMPL? 
SIMPL? 
.S1MPL2_ 
SIMPL? 
SIMPL2 
SIMPL? 
SIMPL2 
SIMPL? 
.SIMPL2 
SIMPL? 

_S_IMPLE 
SIMPL? 
SlMPi.2 
SIMPL? 

. .S1MJ>L2 

FEASIBLE SOLUTION FOUND 
FIND ACTIVE BLUE STRATEGIES 

840   CONTINUE 
OVALP  .1.0/XNEC 
ifCio 
DO 8*^ I-l.NB  

SIMPL? 
_SJMJ>L2 
SIMPL? 

..-. SlMPLi 
SIMPL? 
 S1MPL2- 

SIMPL? 
 SlMPl^ 

8*9     X(I)   ■  0.0 
D.Q  BSO IRQW.I.HRQWS 

SEE   IF  A  SLACK  VARIABLE   Is  BASK 
 IFdBASlcdROW) .GT.   NBI GO   TO   BSQ 

IBCalBC.l 
IBAsl.lBASIlBO.IBASTCllpQWI 

SIMPL? 
-S_IMJ>L2_ _ 
SIMPL? 

-S1MPL2- 
SIMPL? 

-ilMPL?    i 

0"o?59"" 
00?*0 
002*1 
(1112*J_ 
002*3 
5fi2** 
00?*5 
0D2^*« 
002*T 
Q02*8 
002*9 
0O259 
00281 
iUl252 
00253 
Oi)25* 
00255 
00256 
00257 
00258 
00259 
SQ2J0 
00?*1 
0426? 
00263 
0026* 
00265 

^0J266 
0026" 
00248 
00269 
01279_^ 
00271 
00272 

X(IBASl). 
880 CONTINIIF 

BS(IROW)»  SVAL 

NBCiIBC 
80 TO 2600 

SIMPL2 
_SI««L2 
SIMPL2 

-SIMPLZ 
SIMPL2 

-_SIMPL2_ 
END SIMPL2 
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SUBROUTINE SIMPL3 

SURWQUTINe 51MPL3(JB.JR) 
CDUPOIM 

COMMON NXBD,NKRO,NKB*,NKB« 
COMMON Nln 
COMMON NPD,I0Ll.lDUl.IDLZ,IDU?,IDL3tT0U3 
COMMON IROtJR0•^RO 
COMMON IPRV.IPBU  
COMMON IHEPLB.IHEPL" 
COMMON BD«[3t90).HD«(3.90l  
COMMON BAA(*,9o),R«*(i,90) 
COMMON OBQWA.DRBRA  
COMMON   SHELB(90),SHELR(90),P8SHEL,PRSHEL 
COMMON   BSHELM^Ol.RSHELK(90)          
COMMON   FBD(3)iFRD(3),rB*(J),FR*(?) 
COMMON IDBSBCIDRSRC 
COMMON SORRBL(2.3).SORRB?(2,3).SORRHL(2,3),S0RRRZ(Z.3) 
COMMON I** ,XNB«A,XNHAA,BALPM«(2,;),R«LPHA(2,^)  
COMMON BIORA(2,*),BA0RI(*,2),RIDBA(2,*),RADBI(*,2) 
COMMON aiKRA(2,») ,BAKRI (4.2) ,RlKBA(2.Al ,HA)<gl (A.Z) 

SIMPH  OltOZ 

HAJN 
MAIN 
WAIN 
MAIN 
MAIN 
MAIN 
WAIN 
MAIN 
WAIN 

COMMON BSAMZR(2,2),RSAMZB(2,2) 
COMMON IR35H.SfRACl,erRACi»,RFRAei ,RFRACZ,rglK.FRSK  
COMMON BPASS(2),RPASS(2) 
COMMON IBABA,IRAgA,XNgAB.«NRAg.BPARK,RPARK  
COMMON BDRS(2) ,B0RNS(2) .'•KHS(2) ,gKRNJ(2) 
COMMON RDBS(2).HpBNSjZ).RKBS12).RKgNS(t)  
COMMON   B4B,B4AL,B*ANl,g4ANZ,B4ASl,g4ASZ,B*N$l,B*NtZ,g*tNl,B4|N2 
COMMON   R4g,R4«L»R4ANl,R4*N2,R4ASltR4A52,R4NSl>R4WgZ,R4gNl,R»gNt 

MAIN 
WAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
WAIN 
MAIN 
MAIN 

COMMON EPS4 
COMMON NFRFA.FRFA(15),FA(i5) 

MAI 
MITN 
WAIN 
MAIN 
MAIN 
MAIN 
MAIN 
WAIN COMMON   NFRBO.FRBOdS) ,g0(l5) 

COMMON NFRRD,FRWD(15),RD(l5)  
COMMON NB.NR 
COMMON Pg(20,3)»PB(20,3)  
COMMON PROPB(3,3!,PR0PR(3,3) 
COMMON MOE,MOET  
COMMON BCwi»T.BS*8T(3) ,»0WflT(2) ,RCMaT,RSW8T (3) ,RQK»T (») 
COMMON 8VA  

MAIN 
MAIN 
WMW 
MAIN 
WAIN 
MAIN 

-«- 
MAIN 

COMMON u(n,n)»suB(ii,n,U),5UR(ii,n.iii 
COMMON V(11.U).SV*(11,11,11),$VR(11,11,n) 
COMMON X(U,11)»S*B(U) .SW?(11),VAL"E  

COMMON aDI(3,?0),Rpl(3,90l 
COMMON 866(3,9O),R66(3,*0) 
COMMON BOF(90), BGF(90) 

MAIN 

MAIN 
MAIN 
WAiN 
MAIN 

COMMON BAI(4,90),RAI(4,90) 
COMMON BAO(4,9OI,RAP[4,9OI 
COMMON BAF(90), *AF(9o) 
COMMON BFI9n). RF(9n)  BF[9ni« f 

fEBA(9o) 
WAIN 
MAIN COMMON 

COMMON CBF(9ni.CRF(90l -JIUJI  
MAIN 
MAIN .  
SIM^LS 01003 
SIWfLi tOOO* 
SIMfL3  00001 

-^IWKLS UUA_ 

COMMON CBAF(90),CRAF(90) 

COUPOIM 

DIMENSION IBAS(20).IRAS(20).TBASIC(20)fASI20.40)■CS(4»),13(201 
DIMENSION X(20),SUM(20),IBACT(20),IRACT(20) 
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FOHMiTdHl/) 
Dp  113     I.I.ZQ 

JB»CT(I)     ■  IBACT(I)   ■     0 
Bsni  »0.0 

J2l 

IMS (I) 
DO  Ttl 
cs(j) ■ a.o 
AI(l.J)   ■  0.0 
CONTlNUr 

CONTINUE 

■ IRASH) ■ IBASlCd) 
J.1,*0  

DO TJT" 
00 732 

Taa 
U(I>J)«0. 
PONTINUE 

I>1|11 
J'1?U 

T3I  CONTINUE 
£ riR»T SETUP OF MATRIX 

KR'KRO 

 IFjKRO .gQ. 0) KR-1 
iBia.r 

i5»£TlKRxEi, 
0  T2S     LBaUNB 

COMPUTE pAyoFF OF ENTRY (LB.KR) 
t     SET ALLOCATION 

DO 7*0   MS«1»3 
PR0PB(MS,3) ■ PB(LB.MS) 
PR0PB(HS.3| » PR(KRtMS| 

740  CONTINUE 
CALL CA>;(tDL3.IDU3)  
60 TO (5ll,5i2,5l3,5l4,5i5),M0E 

Sll  UlLB.KRi. FEBAlMOET) 

-ill- 
00 TO Sl» 
UlLB.KRi . CBFlMOFT).CRF(MOET) 
80 TO 5l» 

Sl3  U(LB.KRl » CBAF(MOETl.rRlFlMnETl 
80 TO 519 
SURVlVINa AIRCRAPT MOF TS MOE ♦ 

51*  CONTINUE 
^l]MOr«BnyBT 11 > » IBAI (1 .MQrTl -RAO I 1 .MOFT) I. 

1                 R0W8T(1)*(RAI(1.M0ET)-RAD(1,MOET)) 
 DO  5141 KA»2.* 

MS'KA-   1 
 SUMOE«»UMnF«B<llaTIMSl»lBlllKA.MnFT)-aADrKA.MnETll 

1    -        RS*8T(MS)»(RAI(KA.MOET»-RAO(KA,»«oeT)l 
<1A1 CONTINUE 

U(LB|KR)aSUMOE 
80 Tn 5l9 

00007 
OOOO* 
00009 
QODlt 
00011 
0001? 
00013 
D0D14 
00015 
oagi6 
boon 
ouis 
00019 
naazi 
ftOOZl 
QUO 22 
00023 
0002* 
00025 
QODli 
00027 
DISZ* 
00029 
&BU9 
00031 
0J1SJ12 
00033 
OOUA 
0003S 
aanu 
00037 

0003» 
OB*a 

SIMPL3     000*1 
- STMPL.3 OflflAt 

SIHPL3     000*3 
-SIHPL3 OM** 
SIMPL3 000*5 
SIMPL3-000*6 
SIMPL3  000*7 

—-SXHPL3 nofl*B^ 
SIMPL3  008*' 

,-SIMPL3- 
SIHPL3 
SIMPL3 

^ST«<SL3 
SiMPtS 
S1HPL3 

_S1HPL3 
SIMPL3 
SIHPL3 
$1MPL3 
SINPL3 
SIXPL3 
J1HPL3 
SIMPL3 
SIMPLI 
SIMPL3 

- SIMPL3 
SIMPL3 
.aiMPLl 
SIMPU3 
SIHPI.3 
SIMPL3 
SIMPL3 
SIMPL3 

..SIMPCJ 
SIMPL3 

_S1HPL1 
SIMPL3 
SlHPjJ 
SIMPL3 
SIMPH 
S1MPL3 
5IHPL1 
$IHPL3 

__SIMPL3 
SIMPL3 

000^0 
00051 
JUU152- 

C    ORA PENALTY MOE IS MOE 5 
515  CONTINUE 

BA»B*I(l.MOET)-BA0(l.M0ETl-0BaRA 
RA.RAI11.MOETI-BAD(1.MOET)-DBQRA 
SUM0E"BCW8T«CBAF (MOET) .RC*'GT»CRAF (MOET) 
SllMor»SUMOF»HO>lnTI1l»AMA«lin,0tB*l»RQMaTI7lt*HINlIfl..iL.aAJ^ 
SUMOE"SUMOE-RQI<8T(1)»AMAX1(0.0,RA)-ROW8T(2)»AMIN1 lO.OfRA) 
DO  5151 KA'Zi*  
MS*KA*1 
SUH0E«SUMOF»BSMaTlMSl»IB*IIK*.MOFT).BADlKA.MQET)l 

5151 CONTINUE 
RS«<8T(MS)«(RAI (KA,MOET)-RAO(KA,MOET) I 

SIMPL3 00053 
SIMPL3 0005* 
SIMPL3 00055 
<IMPL3 (I(»B56 

SIMPL3 00057 
—SIMfiLi npn^H 
SIMPL3 00059 
SIMPL3 ooato 
SIMPL3 00061 

_SIWPL3 ttJU162_ 
SIMPL3 000*3 

- SIMPL3 0006* 
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6*   TO   5{q 

♦   fiV*      .LE.      0.0) so   TO   5141 
?19   CONTINUE 

IF(U(L9,KR1 
60   TO   51^2 

51131 G'   -U<L8«KB' 

SO   TO   llliO 
5192   CONTINUE 

IF( LB .FO. 11 RIr,.U(l,KBl 
IF lUlLR.KRl.LE. BIG)  GO TO 725 

7?6    IHtS. LB 
BTG"U(LH.KR1 

T?5  CONTINUE 
C   FIRST TIKE SIMPLEX MATRIX SFTUP 

OO '90    t.l.NR 
PIVCn. UIIBIG.KR, , Gv* 

AS'HI>* ( U(IIKR) ♦ GVAl /PI*CO 
CSCII • 1. -4SI1.T) 

7*0 CONTINUE 

ASll.NR*!) »       -Ito/PT^CO 
cs(Nn*i)  s 1.0/pivco 
XNEC.-j.n/PlvCO 
BSM)' -KNEC 

C 
C    SET ACTIVE BLUE AND REO STBATFGIES  FIRST TTHF 
C 

DO T^O  I.l.NR 
IBAs|I|, 0 

T"?!)  "ID ■ 0-0 
IBAS|1)«!BIG 
IS'SlCiil »  T'*TG 
" ( IH T C-1 » 1 • 0 
IBAS|ll> KH 
Do 75l  I.J.NR 
IRAStI)»ri 

751   CONTINUE 
GV*L«PIVC0 
NR0WS«NR«SSNBC.1 

GENERAL LOOP FOR TESTING TOTAL FEASIBTLTTY 
DETERMINE IF CONSTRAINT IS VTOL«TED  ^IND MOST VIOL*TED ONE 

%nO   CONTINUE 
KH»jRI5«iRAS(') 
lNFE«Sao 
Do 2To   J.l,NR 
SUM(J). n.o 
SUM(KR)«BV4L-r,VA 
IF(IRACT(J) .EQ.  I) GO TO  2T0 
DO 2*0   I.I.NBC 

GRo^P ACTIVE STRATEGIES TOGETHER 
IF Row ALREADY HAS BEEN COMBUTEDI NFFO NOT RECOMPUTE ENTRIES 

JUST USE THEM 

LB«IRAS(n 
IF(IBACT|L8, '^0,   1) TO 25" 

^T»W.3 00065 
SIMPL3 060** 
STW>L3 OOOST 
SIMPL3 ooott 
STtW-J apo6» 
SIMPL8 00070 
SI"PL3 OOOTJ 
SIMPL3 00072 

SIXPL3 068T3 
SIMPL3 0007* 
SI'IPLS O68T5 
SIMPL3 00076 
SIXBL3 Op 077 

SIHPL3 0007S 

SINPL'S 0007* 
SlwPL3 060*0 
SIKPL3 OOdBl 
SIMPL3 ooogz 
SIWPL, 000*3 
SIMpL3 o6oa4 
SIMPL3 00085 
SiMPLi o6o8» 
SIWpL3 06017 
SIMPL3 00088 
5IMPL3 00089 

SIMPL' 00090 

StMPL3 00091 
5IMPL3 0009Z 
SIMpLS 00093 
SIMPL3 00094 
Sl«PL3 66o95 
SIMPL3 00096 
SIMPL3 OOO9T 
SIMPL3 0509« 
SIMPLS 00099 
SIMPL3 00100 
SIMPL3 OOlOl 

SlKPL' ooio? 
SIMPL3 o6io3 
S1MPL3 00104 

SIMPL' 00105 
SINPL3 00106 

SIMPL3 00107 
SIMPL3 00108 
SIMPL3 ooio' 
SIMPL3 ooiio 
SlMPL^ 06111 
SIMPL3 00112 
SIMPL3 00113 
SIMPL3 00114 

SIMPL, 00115 
SIMPL3 opn6 
SIMPL3 
St-Ptj 

00117 
00118 

SIMPL3 mi SIMPL3 
SlMPL3 6oi?i 
SIMPL3 00122 
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FINU tNTRY SET ALLOC*TTON.CALL CAMI ASSI8N TO U 

DO 255    MS.1,3 
PR0PB(MS.3) ■ PB(LBtMSl 
PR0PB(MS,3) • fR( J,MS) 

2^5  CONTINUE 
CALL CAM(IDL3,I0U3) 
 80 TO (5?1.5?<:.S23|5?».5;5l.M0g 
5?1  U(LB, J)> FEBAlMOET) 

60 TO 529 
~Sf^ U(LB, J) • CBF(MOET)-CRr(MOET) 

QQ TO 529 
5?3  U(LB, J) « CBAF(M0ET).C''AF(M0ET) 

00 TO 529 
C     SURVIVING AIRCRAFT MOE IS MOE A 

52*  CONTINUE 
SUMOJ.BBWGT (1) • (BAK 1 .MOET) -BAD (1 .MQET) ) - 

J RQWGT (11 »(RAI ( UMOET) -RAD (1 .MQET)) 
00 52A1 
WS»KA-1 

KA'2,« 

52*1 

SUM0E"SUMOE»BSi*GT(MS)»(B*I(KAiM0ETl-BAD(KA,M0ET)) 
,1    -        RSXGT(MSl»|RAl(KA,MOET)-RADlKA.>inETl) 

CONTINUE 
U(Lfl. Jj.SUMOE 

525 

GO TO 529 
QRA PENALTY MOE IS MOE 5 

~sr»ffLT 
SIHPL3 
SIMPL3 

SIMPL3 
5IMPL3 
SIMPL3 
SIHPU 
SIMPL3 

.- SIMPLa 
SIMPL3 
5IMPL3 
SIMPL3 
SIMPL3 _aoU6 
SIMPL3  0013T 
SIMPJJ_ 0JI13S 
SIMPL3  00139 

., SIMP_1.3 
SIMPL3 

- SIMPLi 
SIMPL3 

._SIMPLX 
SIHPL3 
 SJMPU 

00123 
PQIJ* 
00125 
91)126 
0012^ 
00126 
00129 
00130 
00131 
JU1132 
00133 

JUIJA 
0013S 

CONTINUE 
BA»BAH1.H0ET1 -BAD (1 .MOET)-DBBRA 
RA'RAI(l,MOET)-RAD(l,MOET)-DRaRA 
SUMOE.BCWGT»CBAFIMOET).Rr*aT«CRtF(MnETI 
SUMOE«SUMOE»BQ«GT(1)«AMAX1(0.0,BA)»BOKOT(2)«AMIN1 
SUMOE.SUMOE-RQMfiTll)»AMA«lln,0.BA>-HOMST(?l>AMTNl 
DO   5251 
MS»KA-1 

KA«2,* 

(O.OiBA) 
lOiOlRAL 

QOIAO 
001*1 
00142 
001*3 
OiU** 
001*5 
001*6 

SIMPL3 001*T 
S1MPL3 OOlAB 
SIMPL3      001*9 

-SIMPL3 OJUiO- 
SIMPL3     00151 

_ SIMPI'l     OOH? . 
SIMPL3     00153 
5TMPt3     OQlSA 
SIMPL3     00155 

SUM0E«SUM0E*8S»GT(MS)»(BAI(KA,MOET)-BAO(KA,MOET)) 
1  R5»l6T(MSl«(RAl(KA,M0ET).RAD|KA.MnETll 

52«1      CONTINUE 
M(LB.   J)»SUMOE  

-SlHPl. 
SIMPL3 

_SIHPL3_ 
0015T 
0015S 

529 

5291 

2^8 

30   TO   529 
CONTINUE 
IF(U(LB,   J)   •  GVA 
QO  TO  5^92 

•LE.     0.0)        80  TO  5291 

J) 

SIMPL3 00159 
S1MPL3 00160 
SIMPL3 00161 

SIMPL3 00163 
SIMPL3 0016* 
SIHPL3 00165 

QO TO 1100 SIMPL3  00166 
5292 
259 

CONTINUE 
SUMIJ) .  SUM(J) *  X(LB)»U(I B.J) 

SIMPL3 
S1MPL3 

0016T 
00168 

260 
26l 

CONTINUE 
1F(SUM(JI ,SE. GVAL-8VA) 80 TO 27(1 

SIMPL3 
SIMPLl 

00169 
OfllTO 

2«,6 INFEAS-1 
IF(SIJM(J1 .LT. <!UM(JBTflll JBTSB.! 

SIMPL3 
STMPI 3 

OOlTl 
OOlTZ 

270 CONTINUE 
DO 268  I.1,NBC 

SIMPL3 
S1MPL3 

001T3 
OOlT* 

LB.iBAs(i) 
IBACT(LBl   .1 
CONTINUE 
IF(INFEAS-l) 271.272.272 

271        CONTINUE 

SIMPL3 
SIMPL3 

001T5 
00176 

SIMPL3  00177 
■ SIlPLa 54118  
SIKPU3001T9 
siMPLi dftiafl  
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MATRIX dmt   SOLUTION HAS bEEN FOUND 
fINO ANLl ASblr.N OPIlMAL HLUE *N0 HED «;ToATEGlES 

-IF UESIRLO PHIrjT ilHATFCiY AND VALUE 

ASSICiN VI Jh. ]R) 

7U 

7l2 

41 ' 

4,b 

41 0 

4lB 

41Si 

4?U 
4?1 

43J 

?7Z 

V{JB, 
UO 2' 
SUW(J. 

UO 27 

IRASl 
SuR( j' 

CONTI 

UO 27 
SUB(JH 

IF(IR 

IF INR 

«IRITF 

FOUMA 

WRITE 
FORHA 

DO 41 

WRITE 

FOHMA 

CONTI 

IF (NR 

WRITE 
FOH"A 

WRITE 

FORMA 
BO TO 

wRITF 
FORMA 

CONTI 

WRITE 
FORMA 

WRITE 

WHITE 
FORMA 

RETUR 
CONTI 

R) 
I J« 

. J 

1 IR 
lRAb( 

,J«,I 

UE 
2 Ir 

JRtll 
u .tu 

Eu. 

MOT.4 

I//// 
M0Ti4 

(IH 

1 = 1 
MnTi4 

(IH , 

UE 
EvJ. 

MOT.4 

(IHU, 
M0T>4 

IIHO, 

*22 
MOT,4 

(iHo. 

UE 
MOT 

(IMU. 
MOT,3 

HOT, 3 

SVAL-GVA 
1 ,^H 

) » y. I) 

C« 1> NBAS 
IHC) 

°Abl)»   cSlNtltlRO'lj'AL 

RETURN 

WRITE(MOT.l) 
NPn 

3lMPAyoFF MATRIX FOB RAME AT STAGE 

(TRACT(I),I»1•NR) 

111) 

1 ,Ntl 

• Xdl 
> >J) 

1) 

07) 
IH  , 

OM) 

*X>11 
,NO 

0^*1  IRACTdl, (U(1>J) ,J.l ,NR) 

t2.2».llFil.3) 

1 )  UO TO 42fi 

Im  JR,JH 

1HJD=,I';,7M    JR»,lb) 
l"*)   V(JB>JH) 

10riv(JB,JR)    .FlS.t) 

ill  I 

?ll   V(JO.JR) 
13M(iAME VALUE ,fIS.41 

423)      NPn 
14rlolUE   AND   RED   STRATEGIES   FOR   RFRIOD 
(11       (SUR(JH,JP,I) il»l INH) 
f)l       liUB(JB, JR, I) , I = 1,NR) 
tX.llFn .3) 

il3) 

NUE 

MEEO   MORE   RED   STRATtlilFS 
ENTER JMIR ^UR RED 

NRAS=NHAS»1 
^R=JHIG 
IR"CT( jmii)=l '. 
IRAS(NRAS)«JH1U 

HO   2H'J      Lii=t i^o 

COMPUTE   PAYOFF   El^^THy    (LB,H»1 
SET   ALLOCATION 

?7B 

IF(IBACT(LB|  .t(. 
Do 27H    MS=l,3 
PROPH(MS,3) I RR(LB,MS) 
PR0PR|MS>3) " t-R(KB,MSl 
CONTINUE 
CALL CAM(lUL3,irU31 

1) GO TO 2ao 

S "PL3 OOIBI 
s MPL3 U01B2 
s MPL3 oniS3 

b MRL3 onis* 
s "PLS (i()l»S 
s MPI.3 (lOlS* 
s KRL3 uni«7 

s •'PL3 00l«» 
s MPLS HOIS'' 
s MPL3 001*0 
s "RL3 KOl'^l 
s "PL3 OolWi! 
s "RL3 oni'»3 
s "PL3 oni"'4 
b ''PL3 Ool'^b 
b •-PLI onltb 
S "RL3 Ool97 
S MPL3 cnl'^M 

b "RL3 onllt 
S >'RL3 C0200 
b "PL3 00201 
b "PL3 0020? 
b ^PLl 00203 
b "PL 3 00204 
S ••RLl 0020S 
S •■RL3 0 (] 2 0 6 
b I'PLS 00207 
S >-PL3 0020a 
b ..RL3 Cn2C9 
b ..RL3 110210 
b IMR13 1,0211 
S k'RL3 10212 
b "RL3 C021 J 
b MPL3 0021* 
b '■PL3 00215 
b "RL3 0021s 
S MPL3 110217 
b k-RL3 0021H 
b .■RL3 00219 
b r-PLS 0022U 
b MPL3 00221 
b >'PL3 00222 
b ^PL3 (■Ot^S 
S ..RL3 0C224 
b r"PL3 l(,^^b 
s t"PL3 (;0226 
b I"PL3 Oo<:27 
b I"PL3 0022H 
b I "PL 3 002^9 
b I-PL3 00230 
s IMPL3 00231 
S I"PL3 00232 
S IMPL3 00233 
b IMPL3 0023* 
b IMPL3 00235 
b I.'PLS 00236 
S IMPL3 0O237 
b IMPL3 00230 
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«0 Tfl (531,!>32.533t!>3*,535),M0E  
531  UILBiKR)» FEBA'MOET'  

QO TO 539 ~ ~ 
53^ U(LBiKR) . CBF(MOET).CRF(MOET)  

80 TO 539 
53j U(LB.KR1 . CBAF|MOET).CR«F(WnETl  

00 TO 539 
SURVIVIN8 AIRCRAFT MOF TS MOF 4  

5^*CONTINUE 
 SUM0E»8aw3T11)*(BAI11.MOFT)-BAD(1.MnET)). 

1       ROWBT(1)•(RAI111MOFT)-RAD(1,MoET) I 
 00 53*1  KA»2.*  

MS-KA-1 
SUM0E.SUM0E«BS>IBT IHSl » IBAI IKA.MOET) -BAD IKA.MOf T> ) 

1 
53tl  CONTINUE 

RSI«8T(MS)»(R»I(KA.MOET)-R*D(K*fM0ET)) 

U(LBtKR)«SUMOE 
 00 TO 5^9  
C    QRA PENALTY MOE IS MOE 5 

535 CONTINUE ^  

BA«BAI(1,MOET)-BAD(1,MOET)-OBORA 
 B*«R« 111 .MOET) -R*D (1 .MOET ) -DRQRA  

SUM0E»BCWGT»CBAF(MOET)-Rc*GT»CRAF(MOET) 
 5UM0E»5UM0E»BQ»GT (1) »AMAxl (O.CBA) «BQWeT t2I«AMlNl tO, 

SUMOE«SUMOE-RQ*GT(l)»AMAxl(0.0,RA)-ROKGT(2)»AHiNiio. 
 DO 5351  KA»2t*  

HS'KA- 1 
 SUM0E«SUM0E«BSI«OTIMS)»|BAHKA.M0ET)-B AOlKA.WnET)) 

1    -       RS»QT(MS)»(RAI(KA,MOET)-RAD(KA,MOET)i 
5351  CONTINUE 

OfBA) 
0(R*) 

539 

U(LB.KR)aSUMOE 
00 TO 539 

5391 

CONTINUE 
jF(U(UB.KR) 
30 TO 5J92 

♦ OVA .LE. 0.0)  oo TO 5391 

5392 
00 TO 1160 

CONTINUE 

.UCLB.KRI 

280  CONTINUE 

ASSIGN PAYOFFS TO SIMPLEX M«TRIX 
PIVOTINO IN A ROX  

PIVOT IN NEW CONSTRAINT 

NROW^»NRn«S«l 
Do 30"   K>1>NB 

AS(NPOWS,K) 
_Jfl« CONTINUE 

•(U{K,JBIG)»GVA) 

NROMMlaNROWS-1 
On 302 K.l.NROWMl 
AslNROWSfNB*K) aO.O 
AS(K,NB«NRnWS) . n.o 

3(i2  CONTINUE 
 BS(NROWS). -llO 

AS(NR0MStNB*NROMS)   *\.0 
I6ASIC(NB0WS) ,  NB ♦  NRQWS 
DO 30i  J>1>NRUWM1 

STMPL3 00?39  -' 
SIHPL3 00240 
SIMPL3 00241 
SIMPL3 00242 
SIMPL3 00243 
5IMPL3 00244 
SIMPL3 00245 
SIMPL3 00246 
SIMPL3 00247 
SIMPU 0024« 
SIMPL3 00249 
SIMPL3 OOZSO 
SIMPL3 00251 
SIMPLJ 00252 
SIMPL3 00253 
SIMPL3 0OZ54 
SIMPL3 00255 
SIMPL3 0025* 
S1HPL3 00257 
SIMPL3 0025B 
SIMPL3 00259 
SIMPL3 D0260 
SIMPL3 00261 
SIMPL3 90262 
SIMPL3 00263 
SIMPJJ 00264 
SIMPL3 00265 
SIMPLJ 00266 
SIMPL3 00267 
SlHPt3 QOZiS 
SIMPL3 00269 
SIM^Li 002T0 
SIMPL3 00271 
SIMPJ.3 00272 
SIMPL3 00273 
SIHPL3 0027* 
SIMPL3 00275 
SIMPLl. 00276 
SIMPL3 00277 
SI>!PL3_ 08278  _ 
SIMPL3 00279 
SIMPJ.a 00289 
SIMPL3 00281 
SIMPL3 00282 
SIMPL3 00283 
SIMPL3 00284 
SIMPL3 00285 
SIMPL3 002B6 
SIMPL3 00287 
SIMPL3 OflZet 
SIMPL3 00289 
SIMPX3 110290 
SIMPL3 00291 
SIMP13 00292   . 
SIMPL3 00293 
SJMHJ MOZik  
SIMPL3 00295 
S1MBL3_ 8il2S7  
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C    PIVOT OUT VftPTABLE FROM CONSTRAINT 
t NEE.PNT WORRY ABOUT SLACKS 

^ Jf-'IBASLCIJ) I6T, NB) 00 TO 301 
IHAsi.  IBASIC(J) 

  PI>'CO«y(IBAsl,JBIG)»OVA 
NBL. NB.NROWMl 

 00 30*  J^»liNBL 

-^Jl^"mt'   '     «<'^'"'«S.!..PIVCO.AS,j.I, 
^~BS(NR6WS)=BS(NK0IP(S) 4  PlVCO«BSfJI 

3fll  CONTLNUE 

10 START  LET SLACK IN LAST ROW LEAVE BASIS 
 SLACK VAHIAbLE IS NEGATIVE 

LEAVEl»NROWS 
SfTD  CONTINUE 

C    FIND^ENTERING BASIC VARIABLE 
ITCOL'NB.NROWS 

_LNDIC«^     
oo 8oi    LIIITCOT "  — 

_IfAASiLEAvEl.IL .GE.   g.Ol    GQ  TO  «0l 
IFCINDIC   .EQ.   1)   GO   TO   862"  ' 

lENTER .1 
INDIC'l 

Bn2 CONTINUE 
 P*llp? CS LUJ^S (LEAVE 1.11 __ 

IF(RATIO .LE. RENT)  GO TO "Bnl 
 lENTiiR J.J  

RENT ■  RATIO 
Bnl  CONTINUE 

lENTER   IS  THE  VARIABLE >0  ENTER  THE  R»SIS 
JBASKlLfAVElX   ■ IENTt«  

SINPL3 mn 
5IM*L3 01300 

SIMPL3 00301 
SINBLS 00302 
SIM^L3 00303 
Sli'PLJ QJJJ*  _ 
SIXPL3 0030S 
SIIKJ 114atlL_ 
SIHPL3 0030T 
SIVL3 SlU! 
SIi«PL3 0030« 

SIN»L3 00311 
SI"PL! 0(311__ 
SIWPL3 00313 
SI^PLS 8031* 
SI«rL3 0p31S 
SIMtLS 0031* _ 
SIMPL3 OOSTT 
SIWPL3 0j3l»  
SIM^LS 0031« 

SIMPL3 003tl 

SI>»L3 01313 

SINPL3 0(3tS 
Srww.3 0f3H 
SINOO 0»3»T 

SINfL3 OfStf 

PIVOT 
PIVCO 
Do  8b"5 

8n* 

_8Qi 

A5(LEAVE1.IENTER 
I.l.ITCOL 

_ AS (LEAVEl.n*     AS ILEAVEl.D/PlVg 0„ 
IFfi    .EQ.    lENTER)    GO   to   fl05 
CSII)   •Cs_(I)   -  AS(LEAyE_ljli»CS(IENTEPl  

SIt»^3 

8ii5       CONTINUE 
 BS(LEAVEl)   .     BSdEAVFilyPlVco 

DO   803      J-l.NROwS 
IFU   .EQ.   LEAvEl)     Go  TO^Sflj^ 

SINPLS 
 S1»<J 

SIMPL3 
JIWPLI 

0f33S 
coaat 

DO   8n4          I-l.ITCOL 
-lfJ.I   .EQ.„IENTERi. GO  TJ!_ aOA  
AS(J.I)   •       Aslj,I)-AS(LEAVEl.l")»»S(JtlENTER) 

-CQNIINUL 
8S(J)«   BS(J)   -   BS(LEAVEl)»AStJ,IENTERr 
CONTINUE 

XNEC-XNEC-BS(LEAVEI)^cs(IENTER) 
 CS ilENTER 1  .0.0  

DO 8n6   jBl.NHOWS 
 *S_LJjl£NlEai_iJL..Q  

8n6  CONTINUE 
 AS(LFAVEHENTER) . i.n  

SINPL3 

0033T 

0033* 
-0W»«_ 

SINPL3 
SIHPL3 

0f3*l 
0l)3«g 

SINPL3 
SIWP1.3 

003*3 
-O^a**- 

SIWPL3 
SIWPI3 

003*8 
Ji3*A_ 

SINPL3 
SIHPt3 

003*T 
003** 
003** 

SIMPL3 
XIWPL3 
SINPL3 
SIHPL3 

003S1 
oo3a» 
00353 
0«3»* 
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i  Test RHS FOR FEASIBILITY   FIND MOST NEa*TIVE gNTRY TO LE«VE B«S1S 

81"     INFEAjaO  
TEST. 0.0 
PQ «>I J.I.NBOMS 
IF(BS(J) .9E. 0,0)   90 TO au 
INFE«S.l 
IF(BI(J)  .SE. TEST) 
TEST ■  BS(J)  

80 TO 811 

LEAVElaJ 
811  CONTINUE 

IF(INFE*1-1)   840i800>S«0 

FEASIBLE SOLUTION FOUNO 
FIND ACTIVE BLUE STBATEOIEji 

SIHPL3 
SJHPU 
SIMPL3 

S1HPL3 
SIMFL3 
SIMPL3 
^SINPLS 
5INPLS 

_S1NPLJ 
SIXPL3 

.J1M?L1 
SIMPL3 

-5IHPL3 
SINPL3 

-5IHFU 

003S5 
00356 
0035T 
00388 
00399 
ogsto 
003»1 
UUZ 
003i3 
00?*» 

8*0       CONTINUE 
OVALa 
IBC.8 

■1.0/XNEC 

-44?- 
00  8*9     lal.NB 
X(I)   »  0.0 
DO  850 IROXal.NROHS 

C       SEE   IF  A'SLACK  VARIABLE  Is  BA5IC 
IFdBASlCdRON) 
iecaiBC»l 

.8T,   NB)     80  TO  «5o 

8S0 

IBAslalBASIIBOalBASICdRON) 
XjIBASlI, BSlIROW)* nVAL 
CONTINUE 

aTBC NB; 
SO TO 2600 

IIOO CONTINUr 
HRlTE(MOTtllOl)   0 

lint FQRMATdHO. 34M6VA TOO SMALL^ SHODLD BE AT I FAST .FlB.Z) 
STOP Z23 

 END  

SIMPL3 
S1MPL3 
SINPLS 
SLMPL3 
SIMPLI 

_.SLMPU 
SIMPL3 

.JIMPL3 
SINPL3 

__SIMML3 
SIMPL3 

-ilMPXl 
SIMPL3 

- SIHPLJ 
SIMPL3 
SIMPL3 

0036r 
0M44^ 
00367 

00369 
0O3T0 
003T1 
OalTI _ 
00373 
00a7A 
00375 
ttfl3T6 
00377 
011378 
00379 
00380 
00381 
04281 
00383 
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SUBROUTINE   CAM 

subHouiiNL ctmluLtluu) CAM 00002 
C     OKTS« u 
COUPUlM 

CAM oooi} 
COMMON l1KtfUifMMU>llKHAiNKHA 
COMMON NIO 

MAIN 
HATN 

COMMON NPU.Ion.IUUi ,lDLi:iI002ilDL3,I0u3 
COMMON IWOtJHuiKhU 

MAIN 
MAIN 

COMMON IPHViIKKO 
COMMON I«tKLH.iKEPLR 

MAIN 
MAIN 

COMMON bOA 13.K.J) >HOA (J,>Ji;) 
COMMON UAA l*t'iiu) iHAACttVU) 

MAIN 
MAIN 

COMMON OBUHAyOnyhA 
COMMON iMtCDIVo)(SHELHCJUI.PBSMtLfPRSHEL 

MAIN 
MAIN 

COMMON BSHLLKI-(U) >HSHtLM90) 
COMMON FrfUl3)ir-HD(3),ebAl2) .FfiAia) 

MAIN 
MAIN 

COMMON iOBiHCiiOkSHC 
COMMON boKKBl(t.3;.S0KHBi(2.3l.SOHHRl(Ei3)iiOHHR2(E.3l 

MAIN 
MAIN 

COMMON lAA .Xi«OAAiXNHAA.bALPHA(iii!) ,HAUPHA(2,2) 
COMMON aiC>HA(<i(4) itjAOHI (4,2) •KIUbA(2<*l >RAOI>I (4,21 

MAIN 
MAIN 

COMMON Ull<.HH[dtt) IRAKHI (4,2) ,Hlr>bA (2><>) iRAKbl (4,2) 
COMMON bSAM^H(i,2),pSAM2b(2,2) 

HAIN 
MAIN 

COMMON lH3bn,rifKACI,BFRAC2.RFI<AI.1,RFHAC2,FB!>K,FKSK 
COMMON BPASb((;') ,HPASSt2) ' 

MAIN 
MAIN 

COMMON lb Ad A. InABA,XNbAB>XNRAbiaPARK,i<PARK 
COMMON BDK3(2)lOUHNS(2)iBKRSlil »bKHNSl2l 

MAIN 
MAIN 

COMMON rtOB3(?)>HDBNS(^).KKBS12),HKBNS(2) 
COMMON   B4B,b4ALid4ANl,b4AN2>B4ASl,B4lS2ia4HSl(B4NS2>84SNlib4SN2 

MAIN 
MAIN 

COMMON   H4U,K4HL>R4ANl,K4AN2iR4ASl,R4<S2,H4NSltR4NS2lR4SNl)K4SS2 
COMMON EPS4 

MAIN 
MAIN 

COMMON NFHKA,FKI-A(l?i) »FAllb) 
COMMON NFHoO.KMbD US) ,BU(1S) 

MAIN 
MAIN 

COMMON NFrt«o,F"HD(15)>P01IS) 
COMMON NHtHH 

MAIN 
MAIN 

COMMON Prt(in,J)iPH(pot3) 
COMMON PR0HB(3tJ)iP«0PR(J,3) 

MAIN 
MAIN 

COMMON Hot,Mot 1 
COMMON BCXor,Da«iGI (3) •BU«GT(2) ,HC»GT ,HS"GT (3) ,R(JI<GT(2) 

MAIN 

MAIN 
COMMON UVA 

C 
MAIN 

MAIN 

COMMON 0(i i < 1 1 1 1 SOB(U f1i,n)ISOR(U,i1•U) 
COMMON V(H,li).SVB(n,U,ll),S»R (11,11.11) 

MAIN 

MAIN 
COMMON Ddiiiii iSiiadi) ,si«R(U) ,VA(.UE 

c 
MAIN 
MAIN 

COMMON bOl (3,-<J) .Hnl (3,90) 
COMMON BUUt3,'«u) ,rtLIO (3,»U) 

MAIN 
MAIN 

COMMON BGF<''0)> H(JF(90) 

COMMON BAI (♦•'»o) IMAI (4,90) 
MAIN 
MAIN 

COMMON BAU(4.'* J) >KA0(*>90) 
COMMON BAl- 190)1 HAF(9U) 

MAIN 
MAIN 

COMMON HF(90)t KF(90) 
COMMON FEBM(9u) 

MAIN 
MAIN 

COMMON CBF(90)ICKF(90) 
COMMON CbAr(9J).CKAF(90) 

MAIN 
MAIN 

c 
:oopoiM 

MAIN 
CAM 00004 

COMMON/CAM«MR/  SOKRB(2,3).S0RRH(2,3) 
CAM 
CAM 

oooAs 
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COMMUfi/CArtvAH/ bA(2,J) ,KA<2.3) ibb(2,3) tHi(<:,3» 
COMMUN/tAHvArt/ BAiNAA(.it3) .H*KAA(<it3) ^d5^AA 1^,3) ^^<S^AA lZ,a) 
COMMON/CAMVAR/ oAL(?,J).hAL(2>31»BSL(2.ItiR*L12»3) 
CUMMOh/CAMKAR/ VdI0RA12) ,VtfrtUKt(«t) ,V><1UB«(^I |VHADBI(»I 
COMMON/CAMVAR/ bbtNGI2i2l tHbEi4U(£,2)   " 
COMMON/CAMVAR/ OHtNBCi),«PENS(2T_ 

CUMMUN/CAMVKH/ bSftl(2.3) tBAFB(2i3J7HSFBl2t3J ,HAf b<2»3) 
COMMUh/CAMVAH/ BAVULCt) tHAVULU) »PBA8A(2) iPH«9A12) 
CUMMUN/CAMVAR/ BPOPS(♦)idPoPNS(•)tHPoPSUiiHpQPNS(•) 
COWMOM/CAMVAR/ VbUPStVBClHNStVBKHS.VBKKNS 
COMMON/CAMVAH/ vhuBSiVHUBNSiVHKoS.VHKEisS 
INTESE" TY,rvBtlYrt 

DIMENSION bANF li,J),RANF(2,3) 
Fl« (Ul ■ Ai-Al«ML0li(A*)«A'»»«a.A5»AL0G(_«6)»A6o»u 
F24 CJl» -Aj»(MLU&(A*)••2)"A+^'U-Ab*(AL0U(A6T»»2)•A6»»« 
CALL LLBCaw(jtlULtlDU) 

—- DO LUOf UN JO 

UO 3uu0 lU'IOLilOU 
CALL LAHCLH 

—-   STAHIIMJ   UIVISIUN   iNVtNTORV   hOH   ID   —   g  ANtf R 

If(li)-l)   lbloablU,l52o 
151U   DO   15U   KBUMl.ivKbO   
1S12   BUIIKHOiIUI    >   bLIA(KBD>IU) 

DO ISit KRu«l^l<^H^  
151» RUIlKHUiIUI • r(UAlKRD,IU) 
 GO 10 1600  
1520 lUMl . iD-i 

DO 1522 KBO»l»i<KHU  
1522 bUIIKdUilOl > BUIIKHU»IDH1) 
 DO   IS?*   KHLJ»1^I1^RU  

RDI IKKO.lUI.HJi (^RDllDMl)-HUU(^ftD,IDMl I    ♦" KD» (t(HO« lOl 
IS?*      CONTliiUE 

oUDlKBDiiOMl) * BOA(^bDlIDl 

OROONO FIHtHO'«c.H FOR ID — B ANU H 

1600   BGFau)    ■   U. 
DO   lelu  Kbll■l•l«^bU 

161U   bUF(lU)    »   bUI(NBDllD)*   )-bD(KbO) 
HQFIIUI    ■   0. 
 DO   162u   KRU»l^l«^^(l;  

RSF (luls     KDTTMurrrDT»TH0TKffi7T 
162U      CONTINUE 

SMELTEH   INVtNlUHY   FOR   lU—B   AND   R 

IFIIU-U    lB21il62l,1622  
162£    CONTINUE 
 SMELHUU) bnLLBdPMli   -   bSriELmiDMll 

SMELHIIO)   »   bntLH<IDMl)   -   RSMELK(IOMI) 
 tiO   TO   1623 
1621  CONTINUE 
 SHELBll) ' PasnEL 

bHELH(l)   »  PKBrltl. 
1623     CONTINUE  

CAM 00007 
CAM OOOUb 
LAM 00009 
CAM 00010 
CAM oooll 
LAM 00012 
CAM 00013 
LAM OgulA 
CAM 00015 
CAM 00016 
LAM 00017 
CAM OOOlD 
CAM 00U19 
CAM 00020 
LAM 00021 
LAM 00022 
LAM 000^3 
CAM 00U24 
CAM 0002S 
CAM 00026 
CAM 00027 
CAM 0002b 
CAM OooZ9 
LAM uoo3u 
CAM 000^1 
CAM 00032 
CAM 00033 
CAM 0003* 
CAM 0003S 
CAM 09036 
CAM 00037 
CAM 00038 
CAM 00U3'4 
CAM ugo*0 
CAM 000*1 
CAM 000*2 
LAM 000*3 
CAM 000** 
LAM 000*5 
LAM U0O*6 
CAM 000*/ 
CAM oso*« 
CAM 000*9 
CAM 00050 
CAM 00051 
CAM 00052 
CAM 00053 
LAM 0005* 
LAM 00055 
CAM 00056 
LAM 00057 

-tAM 00058 
CAM 00059 
LA>' 00060 
LAM 00061 
CiM ... 00062 
LAM 00063 
CAM 0006* 
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_Sf4.H_Tl;»Jj AIKCW'-H INVtNTUHY f OH ID-. a   ANU   H 

UU   2\i]i   KtiA«l ,|'■^b« 
ttAI (^H*** lUJ SHH** (Kt3A< lU) 
DU    do !■*    KHAi 1 ti^i\t^M "       "   ■        ' *        ■ 
HWI INK«» IU)S-<MA IRnA, ID) 

00  iuic   ^B«»l»l»^b" 

B«I (KHAiIuuHhl 1^0A,IUM^-H*U(^0»lIDHn ♦b«*lKB*lIDI 
00    iua*    KHA«llH^hA 

_   K»l l^n«JIu)««Hl(^t<s,iUl«l)^.^AOl^HA,ID«l) ♦RAAlKRA.IO) 
il?*      tOwll'^Ut "     ^ ^ '    '    " -^'- 

L DETdrtlxlNttfiUN    Ul-    UHA    llNO  ' 
C Al«(.H«r| ASSluNMtNTS — BLOE AND KEO 

*^rs5- 

COnll' 
IF15«1 

DAH:>Z« 

jjo j;u 
A«iJrtA = 
bAAS» 
jFlhu, 

«SUr<A' 
KAAS«i 
no   I 0 

ot 
11. 
BAi 

lU)-uoi.rtA)   iuai ,20bd«ioiZ 
U.IU) 

iJ_  
IJnA '    " ■     "' 

U iJui^-OBrjRA 
IO)-U"K(,«A) d6T»,2b55tij55" 
11.lu) 

2c5ti 

AHlJXAl 
HAaS» 
CONfl. 

CQilll' 
lfu»i 
IFdO 
iFllu 
iU 

BAl 
uv 

iKAj^ 
.0 
2flb 

jlA^l 1_, 1 Ul-URljHA 

iOE 
lyE    

.aE.  loLti)   itfL'"? 
3E. 

SOrtK 
luLJ)     ID0«3 

tAM 
CAM 

0006S 
Oooi* 

CAM 
OOOiT 
OOOM 

CAM 
CAM 

000*9 
00070 

CAM 
CAM 

oooti 
OOOTl 

CAM 
CAM 

000'} 
000»* 

CAM 
CAM 

ooors 
OOOTO 

CAM 
CAM 

OOOTT 
000>« 

CAM 
CAM 

00079 
00010 

CAM 
CAM 

oooai 
000(2 

CAM 
CAM 

ooot} 
000*4 

CAM 
CAM 

000*5 
000*6 

CAM 
CAM 

000*T 
000** 

CAM 
CAM 

000*9 
ooo9o 

CAM 

CAM 

00091 
00092 

CAM 
CAM 

6oo«3 
000»» 

CAM 
CAM 

000*5 
000*6 

CAM 
CAM 

0009T 
0009S 

CAM 
CAM 

00099 
OOlfO 

1 t 

00 <;r. 
BAIL 

01      iS=   1.3 
S)=>^KOPo>Ka,IPO) »BAAS 

KAIl . 
BA U, 
HMd, 
bIJMPts 

i^Sj'r'KdPn IH3,JPU)»MAAS 
?^L ■» HAl IMb«l (lUI 
wS) « •im ^^S•l .10) 
30rfB« HA U.MSI  

CAM 
CAX 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 

00101 
00102 
00103 
0019^ 
ooios 
0019* 
00107 
OOlt* 

^■Ohi 
bUWHaiUMH* KAiitMS) 
CONTINUE 

CAM 
CAM 

00109 
001 0 

BAHAS" BA«b-SOMB 
KANAS* WArtb-au,-1k 

CAM 
CAM 

001 1 
001 2 

c 
C    SOKTlt lAltj FOn bLUF »NU HEO 

CAM 
CAM 

001 3 
001 ♦ 

C 
lF(lu-IDB3HC) iiiOO.ZOOb.Zoab 

CAM 
CAM 

001 s 
001 6 

2CHU CONi li>OF 
oo Hull     1 T'l.i; 

CAM 
CAM 

001 7 
ooil* 

00 e^bOi  i-lSsi.J 
bO«Hb ( lY.i-lS) = bOHHUl (IT.MS) 

CAM 
CAM 

001 9 
Ool2o 

<iUbi COHl 1,-Ut: 
BF«AC»BFK«C1 

CAM 
CAM 

00121 
90122 
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60   TO   2oBV CAM   " O0li3 
20Bi>     CO^TI^UE   CA^ gjiJ* 

00  20B*     lY.l.i                                                                                           --...- ---^- ^,j25- 
 DO  20M6     MS.ltJ     CAM (10126 

SORHB(TYtMb)    ■   S0RRB2lTr,MS) -       Ciu OalJ? 
ZOtfb     CONTINUE  CAM QoliH 

BrHAC«BFR«C2 ---        ^^-^ ulTjj 
208?     CONTIMJE  CAM ColiC 

IFdD-IDRbKC)   <!0'*0,2095i20*5 '"       ' -— -^^ QalTl' 
2090 COWTIMJE   CAM 001}2 

00 20*1    lY.ifi  - - - XAM ojlis^ 
DO   20*<1     MS.1.3   CAM OOH* 

SORRR(TYIMS)   ■  SORRRKTY.MS) "CAM eoUS 
2091 CONTI^UE  CAM ool3b 

RFRAC-RFRACl ' TAM Oorn^ 
80  TO  210U  CAM ojlib 

^095^   —  —  - CAM" " ooTJ* 
 00 20V6 TTMl.ii  CAM    oolio 

DO 20«6  MS.1.3 " CAM     001*1" 
SORHRITYIHS) « S0HRR2(TY,MS)  CAM    tl0l«2 

209*  CONTINUE ~ CAM  "  ()ol»3 
 RrHAC»HfR«C2  CAM    OOl** 
C CAM    00145 
C CAM ooi»t 
C  »IflCR*FT DESIRUCIION -. AIH TO AIH INTERACTION        ' CAM    00l*T 
C ;    CAM    001»g 

210U  CONTINUE  
C " 
C  SUHTIES FOH BLUE «NU REO ___^__ 

DO 2101  TY«lt2 
bo  ZlOl  HS.l.i  
BS(IYIM5I • i9M(TT,MS)*S0RRB(TYfMS| 
RSltViHSI • MA(Ty;MS;*50ARri(tY;MS) 
BANFdY.Msj.HMNF (TYtMSiM 0.0   CAM QQliS 
IF(SO*HB<IY,Mbl .UT. l.U) 8ANFITY,MSI«ttA(TT,MS)»(r.-S0RRBlTY»MSl) CAM 001^9 
IF(SOHHR(tYiMi>l .LT. 1.0) M»Nf ITY,»IS)«RA(TT,M5)»(l.-jORRRlTY»M5ll CAM 00160 

2101  CONTIWUE     '      '                                                    ~CTn OOlkl 
 BITS.  BSIliJ) * BSU>3) CAM 00162 

BAtSa BSllili • aj(ii2) •as(2ti) » BSir,2)                  CAM OOT*3~ 
RITS«MS(li3) ♦ hS(2,3) CAM 0016* 

c 
RATSS RSI1)1I«HS(1,2)*RS(2«1)«NS(2I2) CAM 

CAM 
001*5 
0016» 

c 
c 

CHECKS CAM 
CAM 

001*7 
»B1*« 

IBIRA«lBAHI«o CAM 001*9 
 IF(R*IS   .LI.    i.    .OR.   BITS   .LT.   1.    ) IBIWAMI CAM 00170 

IF(RnS   .LT.    1.    .OR.   BATS   .LT.    1.    1 IBAMlMl "CAM 00171 
C  I CA»I 00lt2 
C   C0MPUTIN8 AVEHAIJE DETECTION PAHA"E1EHS CAM    00173 
C CAM   OQiU 
218U CONTINUE CAM    00175 

IFdBlRA .EQ. 1) QO TO 2185           CAM    0OI76 
DO     2TIl      TYB   iTT? CAM    00177 

 SUMM o.u CAM ool7» 
DO     ZT82     TYK   "TVi CAM    00179 
 go 21B2 MSR   »1>2 CAM    OolBO 
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INUK.  MSK»  2»iiYW-i) CAM           001*1 
SUil»   3UM*           oit]wA(TTBilNDHI*Ma(TYBiMSH) CAM             001*2 

"TT«?        CU'MUNuE - -' ^ ojjij 
 VHIL)WttlTYBI»     auw/HATb   CAM (mi» 
ilHl        CUMiNUt "                                                        EiS            00l*l 
 1F(    1«A   .t^J.    1)    tiQ   TU   «!1B5   CAM Ofllt* 

UO   ^loJ      IYM.J,2 —   ■                                                   CAM             OOltT 
 UO aiB3 i.i!ii<«itz ^ CAM   OOI*> 

INUN, MSH» 2«llYrt-l) EAS     001** 
 suw* u.u ^  CAM   901*0 

UO "im* lYB'i.i CAM 6oI*l 
SUW»   SUM* woDBl (Ii<DHtTYBI»B!>lTYB»3) CAM OOltl 
CONTI.VUE CAM        iolvi tils'?     CONTI.VUE 
VRAUBi 1 INuW) «    aliW/HIlS  

21HJ  CONTTIMJE 
21db  CONTII'.UE  

IEIIBAHI .to. I) BO TO iZOO 
 DO ':i8e  |YH 

SUM«  J.O 

C*M Q01*» 
-CAS JoTW 

iss—m^ 
*1»<: CAM *»li* 

-un- ».u " CAM oolV* 
 go tiiB? XYo __ «it«i CAM oo»io 

Du            ii87              MSB        -IK:                                                                  CAM otZtl 
 INue. MSB* ?»UYB-i) CAM ooi*I 

SUM«   SUM* rtlUBAITYRt INDB)»Bi>(TYBiMSB> CAM 002>1 
iial      coNTtnuE "       CAM Ooa»» 

VWIUB«lTYiNj=bOM/OATS EAM 002*1 
i\ao      coMiNuE CAM OojO* 

IFI lAA .Lu. 1) so 1U 2200 EAM 00207 
 UO 21BB  IYB't.2 CAM 0020* 

UO 2i°8 i>tSH«i>2 CAM 0020* 
 lNua» MSB* g«irtB-ii CAI4 ODZIO 

SUM» j.o CAM   ooiil 
 00 21B9  1YH«l,<i ^AM     *0»H 

SUM" SUM*   OAUHI (INDB.TY«)»R!>(TYR.3) CAM    00211 
iiH'i    co^^l^uE CAM *»jt* 

vfiAUHiliNoo)»boM/BiTS CAMoo2t9 
2idB    CONTINUE CAM »"f* 
2200     COINTIINUE CAM 00217 

c  „^ CAM   oojU 
C  CHOOSE ULSIHED MEIMOD UF ATTRIUUN CAM   io<i* 
c     STAIEMEKT IMOMBEBS IN ^2OOS FQW FIRST METHOD CAM   ootto 
C STAIEMEI^I NUMbERs IN 2300S FUH SECONU MEIHOU CAM    00221 
c   CAM   00222 

IF(   lAA   .LU.   U   SO  TU   2300 CAM 00223 
c      CAM OO2»* 
C BLUE   livlERCtPTuKs,     BE0~ATTACi^ER5 CAM 0022* 
c __: : c*H ml* 

IFUHIKA   .EO.   i)   00   10  c:249 CAH OO227 

c CAM oo>«* 
C     rtCUE   IMEMCEPiurta   ^1L.L  KED   ATTACKEKS CAM 00229 
c     • " ^ CAM «Q«it 

HATSI'HATS/XUDAA CAM    00231 
 DO ^210 TYW   'It'i CAM 00232 

00    2210     MSH   'lii CAM   OO2)3 
INUK. MSh* 2«UYH-1) CAM tolf* 
PHOusi.n CAM    0023B HHOu.1.0 CAM 0023 

DU t;22u TYB «lt2     CAM 0023* 
;H.    (i.-(l.-vBlUMA(TYB))»»HATS1)/RATS1                                                                            CAM 0023T 

Xlb'AWAXnU.m    1.-BIKRA1TYB»IMJR)»X1)  CAM 008?* 

79 



2210 
PHOO. PHOU« X15»«(BS(TYB,3)/ANOAA) 
CONTINUE 

TAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CA- 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 

■ ■       CAM 
CAM 

CAM 
CAM 
CAM 
CAM 

;  CAM 
CAM 
CAM 
CAM 

^.    __CAM 
CAM 
CAM 

00 2lV 
002*0 

2210 
C 
C    »■ 

HSHAA(TYH.MSk).WS(TY«.MSR|»ll.-PI<OOI       "  ' 
CONTINUE 

lED ATTACKEKS KILL BLUE INTERCEPIORS 

002AI 
002»2 
602<3 
092** c 

BITSl«bITs/)(NOAA 
oo2*i 
002*6 

00      «;230        TTB    -It*! 
PROU.1.0 

002*7 
at** 

DO      22*0       TYH    •!,«: 
00      2240       MSH    >1«^ 

002*9 
0g2i0 
00251 

002S3 
0g2»* 

INUH« MSR* Z'lTYH-l) 
Al»(l.-(l«-V«*Ubl(INUH)l»»blTSj)/BlTSl 
X15«AMAXlU.0i l.-RAK8IlINDMlTtB)»*l) 
PROD.HHOD*  AlbO'lRSITYH.MSHJ/XNB**) 

22A0 

2230 

CONTINUE 
BSKAAlTYBf3)»  bS(TYB,3)•(1.-PKOO) 
CONTINUE 
60 TO 22^30 

002&5 

O02ST 
O02Si> 

Z2*V ftAKlAd.l) •RAKAAtl.2)'RAKAA(2il)*RAK*A(2.2)>0.0 
RSKAA(Ull•Rb^AAIl,2l•KSKAAl2«il■RSKAA(^t2) ■ 0.0 

00259 
00260 

BSKAAU.J) « oSKAA(2>3) « 0.0 ' 
BAKAAU.3) •UHKAA(2,3)au.o 

6o2il 
00262 

Z25U 
C 

CONTINUE 00253 
0026* 

C    HED iNTEHCECTOHb. bLUE ATTACKtHS 
C 

00265 
00266 

C 
irdbAftl .EQ. 1) Go TO 2299 002*7 

Og26b 
c 
c 

RED INlERCEPTUMS RILL BLUE ATTACKERS U0269 
90870 

BATSl"BATS/XNnAA 
00      2260       TYB    «1|2 

00271 
0I1JT2 

DO      2260       MSB    'lii 
INUB« MSB* 2»ITYB-1) 

00273 
OOit* 
00275 
00276 

PRUUal.O 
DO      2270       TYR    «!.<: 

XI» (1.-Il.-VK1DB»(TVR))«»BATSl)/BATSl 
AIS'AMAXHO.O. l.-RIKBA(TYR.lflUB)»Xl) 

CAM 
CAM 

0027 7 
0a2?b 

2270 
PROD ■PROL) •Alb<'*(HSlTYH,3l/»Nt<AA| 
CONTINUE 

CAM 

  CAM 
CAM 
LAM 

00279 
0B2»0 . 

2260 
BSKAA(TYBihSo)»BS(TYB,MSB)»(I.-PhOO) 
CONTINUE 

002*1 
0S2t»2 

C 
C  BLUE ATTACKEWS ^iLL REb INTERCtPTOhS 

CAM 
CAM 

00283 
0025* 

e 
HITSI-HITS/XNMAA 

CAM 

CAM 
CAM 

002Kb 
002b6 

DO      2280       TYR    «1»2 
PROUsl.O 

00287 
002bB 

DO 22V0  rYB«il2 
00 2290  MSB»li2 

CAM 
CAM 

002b9 
00290 

INDB» MSB* ZOdYB-l) 
*1.(1.-(1.-VBI«URI(INUB) )»«RnSI)/RITSl 

CAM 

 Cit._..„ 
CAM 
CAM 

00241 
»02»2 

XlS'AMAxKO.Ot 1.-BAKHIIINDB,T»H)«X1) 
PROUaf-HOU*  Xlb»«(B5(TYb,MSB)/XNRAA) 

002«3 
0029* 

2290 CONTINUE 
RSKAA(TYRl3)-Kb(TYH.3)»(l.-PK0U) 

CAM 

CAM 
002»5 
U02V6 
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228U 

iZ^'i 

cumiNut 

DSRAKTT,!) 

bAKAA(I.IJ 
hSKAAiT.JT 
KtAKAAIlf3l 

23i|U CONTIi'.UE 

^na^AA(j,i)   a  aSRA*(2tl)   •  bSK**(2f2l 
.oMRAMlt^)^   «   BAKAA(2il)    ■   B*K**(2i2| 
■ SsiCSTS (2»3i»0.0 
■ KAKAA(2i3l « 0<0 

0*0 

ALIEHNATE   ATTKITIUN   ^CHE.ME  
It*   THIS   MlTKllIun>tTHOU   AlTACKEHS   SMOOt   »T   INfEHCEPTOR^   OML*   IF 

 t-KbAlitU   BY   T"EM   ANU   iHtN   ONL*    'li-?UPM»l   0?  JHE   Tif«t  

CLOE   IMEHCL>'TUwi>t     REL)   AlJAC^ERS 

IFUBIHA   .11.    I)    6n_ 1 0   23*9 

BtD   ATtAtKEMS  KlLLtO 

HATbl»«ATb/»iMO«A 
DO <:3l0 
DU ^lu  

INUM»   MSK*   2»lTYH-l) 
h'ROU 1 «PW0u2«l.U 

ryw 
MSh 

00 
li< 

<i3ir lYB 'Uil 
■ H.-voiUWA(TYB) )»«R»TSi)/RATSl 

Alb'AMAXllU.Oi i.-B^^HAlTYB•lNUH|•X^) 
;^^ «AMAXJ(O.Ji l.-Xl)_  
fRU01»PH0lJi»Xib»*(BSlTyB,3)/XNbAA) 
PR0U?"PRUu2«Ac: »»(RSITYa,3)/ANB«A) 

"arrr COlNTlNUt 
HSKAAirYH>MSrl)»KS(TYH,>iSR)»U.-PH001l 

2310 
RSEN6lTYHiMSKt»HS(TYH,HSR)»U.-PH002» 

CtJMTiNUE  

BLUt   iMERCtPTURS   MLLEO 

UENUM-   HS(l,3l«VBIUkA(l )    *   tfS(^t3)»vail)RA(2) 
bPENG tl I • I BSUt3)»\/BlDRA(l) )/(jt.NOM 
HPEi'lG12)»IBSU»3)»VblDRA(2l)/DENOM 

00 <:320 'YH 'll*: 
SOM«   0.0 

DO <:32i 
ii321 

TYW 
MSR 

INUrt»   MSH»   2*1 fYH-l) 
SUM-SUW*      WSE"U(1YR,MSH)    «BAKBl(lNDRtTrB)»BPEH6(TYtt)« 

1    (l.-H«LPH«<TY«tf<SR) ) 

232t        CONTINUE 

232U 
BSKAAIIYB.3)»?U^ 
CONTINUE 
GO   TO   23il0 

<I34V   HAKAAlitll    «a«^MAIl,^)»HAKAA12^^)»RAKAA^2^2;»0.0 
KSKAA(l,ll•RS^AA(l,2l■RSKAA(^•^)■RSKAA(2•^)   •   0.0 

bSKAAll,3l    «   Bil^AA(^^3)    «   0.0  

2350 

BAKAATTTTT 
CONTINUE 

•aMKAM(z,3)'U.O 

KEO   iNTtRCt^TOwai   BLUE  ATTACKERS 

CAM 
CAM 

"ti»r 
COM 

IS" 
-car 

"CSS" 
CAM 

CAM 
CAM 

SAIL. 
CAM 
CAM 

CAM 
CAM 
CAM 

U-L. 
-Tin 

CAM. 

CAM 
"fAiT 

CAM 
-tar 
CM_ 
CAM 
CAM 

CAM sar 
_CAM_ 

CAM 

.CAM- 
CAM 

CAM 
CAM 

CAM 

_CAB_ 
CAM 

CAM 

CAM 
CAM 
CAM 

0S2VT 

to?;; 
•02** 
«»3*0 
toJil 
0t3*« 

ooitl 
oojo* 
tliii 
»0<«» 
(•J*T 
OUM 
0(319 
ttjto 
0(311 

if 0(3,- 
ooiU 
0(31S 
00»t* 
0(317 

(03l« 

((3ii 

((313 
0(3«* 
i(iai 
((310 
((3iT 

003it 

-IHif 0(3 

((ttr 
IlT (031 

0(3»» 
0(339 

((3*1 

00?** 03*» 

0(3*0 
0(311 

0(3t3 
001** 



IF(lB«HI    .to.    1)    gn^ 10   23S9 

B|-OE   ATTACKERb   KlLLfcU 

BATSl»B«TS/Ai<HA« 

00 i36U MSB 'l,'t 
INUB.  MSB»   2»irYb.i)  
PROU1«PROU2«1.0 

~~CD ?35r mr—ii.j 
Xl»    (t.-tl.-VmDBA(TYRII»«BATSi)/BATSl 

'*15»AKAX110,U.    J.-RlKBA(TYRilNl3B)«Xll 
X2   »AWAX110.0.    I.-Xl)  
PR0Dl»PR001«XiS»*TRSiTY«,3)/XNftAA) 
PR0P2«PH0LI2«X.i   **<RS(TYM.3)/XNRAAI 

CONTINUE '  "23*7 
 BSKAAITYB.MSdl.BS(TYB,MSB)«(l.-PROOil 

BSENQ ( TYB.MSB) .BS (TYB.MSB j •U;-PH003) 
Z36>l   CONTINUE 

REU INIERCtPTORS KILLED 

DENOM» RSIl,3)»VHIDBA(l)«RSI2t.il«VHI0RA(?l 

RPENG(1)"(RS(1.3)•VRIOBA(1)1/OtNOM 
RPEN6t2)»(RS(2>3)»VRIDBAig|)/DENOM 
DO      2370       TYH    iitZ 

SUM* 0.0 
00 
DO 

2371 
2371 

"TYI" 
MSB 

■l.i 
• i.i 

INUB> MSB; 2»ITyB>i) 

SUM»SIJM» BSENl»lTYB.MSB)«BAKRI(lNDB.TYR)«RPtN8(TYR)» 
I  (l.-BALPnA(TYB.MSBI)         "         -  -■ 

237t   CONTINUE" 
- ■     psKA^(TyR,3,,  suj, —  -  

2370   CONTINUE 
GO TO 2*00 

239«  BSKAAIl.ll >bbKAA{l,2) ■ BSKAA(2«1) ■ '>S'<**I2>2I ■ 0«0 
BAKAA(lil) «bliKAA(1.2) •BAKAA(2<i) • BAKA*(2,Jj • o.O 

 RSKAAU.S) » HSK«A(2»3I « 0.0  
RAKAAIl,3l ■ HAKAA(2I3) ■ 0.0 

2*0°  CONTINUE "' " 

FIRST REVISED ATTACK.- SUBTRACT yyr AIRCRAFT LOSSES 
IN AiH TO AIR INTERACTION 

COMPUTE ANU SUOIRACT OUT SORTIE? LOST 

2*0l 

2*03 

IF(IAA) 2401.2401.2403 
DO 2*02  rY«1.2  
DO 2*02  MS>lt3 

 BSITY.MS)' BSqY.MS)-BSKAA(TY,MS) 
RS(TY«MS)» RSITY.MS)-RSKAA(TY.MS) 

2*02  CONTINUE 
GO TO 2*07 
CONTINUE 
DO 2*05  1Y«1.2 
BS(TY.3)»BS(TT,3)-BSKAAITY»3) 

CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 

CAM 
CAM 

5AM 
CAM 

CAM 
CAM 

CAM 
CAM 

CAM 
CAM 

CAM 

003 
ogJ 
003 
003 
003 
093 
0C3 
003 
00^ 
003 
(oJ 
003 
OoJ 
003 
003 
OOJ 
OOJ 
OOJ 
OOJ 
OOJ 
OOJ 
003 
OOJ 
OOJ 
OOJ 
OOJ 
OOJ 
00J82 
00JB3 
00J8* 
00J8S 
00J86 
OOJfT 
ogJ^s 
OOjBt 
003^0 
ooJ9l 
00JV2 
OOJ'J 
00J»* 
OOJ*S 
O0JVt> 
00J9T 
00348 
003»» 
00*00 
00*01 
00*02 
00*03 
00*0* 
00*05 
uo*o« 
00*07 
00*08 
00*09 
00*19 
00*11 
og*12 
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2*oT 

HS(TY.3)»Mb(lY,3)-RSR**(TY.3) 
tiSFBI ir,3)»Rb!io(TY,3)«0.0 
00   24US      MS«it<f 
bSFBlTY,Mb).(i,-d»(.PHA(TY.«S) ) • (bSENO I TY.Mb)-ttSK«* (TY ,M$) ) 
HSFB(iY,Mi).U.-ri»LP"*ltY,N5) ) * (HSENS ( TY«M5)-HiK»» (TY ,MS) ) 
bSITYiMS)«bSI IYtMS)-BSRAA(TY,M3|-BSF»(tYiMi>) 
HS(rYiMS)"HSlTTiMS)-HSK»»(TY>H3)-RSFIi(tY>Mi| 
CONTINUE 
CONTINUE 

CoNVEHT   SowtlES   LObT   TU   AIRCRAFT   LOST 
FIND   KErtAlNUitj   NUMBtH   UF   AIHCrtAfT 

DO   2410      IY«ll2 
~ "IJ0T*T0      SS«1>3 

SRB»AWAXi H.mSOHRB(TY»MS)    I 
SRMiTMAXl (I.uiSORRRnY.MS) f 
BAI-B( [YtWa).Baj-BlTY»MS)/SWB 

"' HAFB(TY,Mi).«i)FBltY.MS)/SRR 
  B^KAA(TY»MS)«BiKAA(TY.MS)/SWb 

RAK^AA(TYiMb)«HiiKAA(TViMS)/SHH 
BAlTYiMSl«BAlIYiMS)-BANF(TY.MSI-bAF8(TYfMSI-BAKAA(TYtHSl 
HA(TYlMS»»HAlTYiMS)-MANF(tY»MS»-KAFBlTY|HSi;-RAKAA(tY>MS) 

2»lU      CONTINUE 

BLUE ANU HEU_ bA.IS AND StCUNp HEViSEU ATTACK 
KIND ANU SUBTRAl.1 OUT SGHTIES'ANO AIRCRAFT KiLLED BY S*MS 

2416 
24l5 

DO   2415      FY«lf2 
bSHTY»3)'HSHTYv3] •   0 tO ., 
DO   2416      MSslt^ 
BsuLlliMS)!_j<s*MZajTiiMsj?a|iI'»MSi 
KSHTY.MSI"   BbAHtR(TYtMS)«RS(T7.MS) 
CONTINUE  
CONTINUE 
DO 2420  IY«li2 

CAN 
CA- 
CAM 

CA- 
CAM 
CAM 
CAM 
SM 
CAM 
CAM 
CAM 
e»« 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 

its 
CAM 
CIS 
SAIL 
CAM 

CAM 
_CA-_ 

DO 2420  ni.ltB 
SRB»«f«Axl (l.U»!>CWRH|TYtMS) )_ 
S R H « A M A X I'll . U > bCHRRTTYTMST) 
BALITY.MS)' BaLtTYtWSl/SRB 

MSU( I Y,MS>)/SRR RALITT.MSM 
 bSirijWS)»bS(l ttMS)-t)5LITYjMSJ  

BA(TYf'MS)«BAl7Y»MS)-BAHTY.MS) 
hS(TyjMSl»HSlill»W!»)-HSLlTY«MS) 
RA(TY»MS)«HA(T'«MS)-HAL(TYI'MS) 

2 420  CONTINUE  

AIHCKAfT UESTHUCTION—AIR8ASE AITACK 

BLUE AlHBASES 

COMPUTE NUMOLH uF OUUE AIRCRAFT yULNERABLE TU ABA BY RtO 

tfSrlEL»SHECcl(lU) 
IF(SrlELrillU)    .LT.   If)      HSHEL'Q. 

CAM 

CAM 
^CAS" 
CAM 

CAM 

CAM 

CAM 

CAM 
CAM 
CAM 
CAM 

CAM 
CAM 
CAM_ 
CAM 

CAM 

«04tl 

004lS 
•B4lS . 
BOAIT 
M4U _ 
ee4lf 
tttja 

««ik_ 

oi*n 

0(4}B 
6o4lV 
0}4)0 
oo»Tr 

oc»3T 

0»4]l 

«0*JT 

004)* 
toy? 
004* t 
oa»*i 
00*41 

00447 

OB4tO 

004»t 
004^1 
004>4 
004SS 
00»>t 
004»T 
004>i 
004BO 
98**9 
004*1 
90^*2 
00**3 
0Q*t* 
004*5 
»fl*4t 
004*T 
0II46«  
004j« 
00*TO  

83 



DO   2S01      nb«ltj 

00   2502     KSSii,*' 
 MS»KB«-1 

A8UHAi>«»MlNl (<.BOH*,BbHEL 
BSHELt*   bSHFL-AHUflij^ 

tdOHAS ABOFlAMaAbuHA-HdORAS 
 B*VUL r.BAVULiLL*iMfUL (2) ♦BAVUH Jl ♦BAV JL (01 

bSHELl"AMlNnobhELl,BAVULT> 
 IFIbAVULT   .FU.   O.QI    CJO   ro   2b05 

DO  2504     ^bA•l•^KBA 
 SP0JiiyAL?_b5nEkl_!lBAVUUIK0A)/iJAvULll 250}  CONTINUE   "- 
g5oS  CONTINUE 

DO 2506  KriA'liNKBA 
 ?S£S;il'5?5i?£ii*£llB*VUL(KbA).b(i0PS(MJAl) 

BCO>'S (K8A) .BFRAC*B06nrKBA) 
25ob  CONTINUE 

bPUMS 11) ■BFOHb (1) ♦ABURA3 
 BP0PNS(1)«BPUHNS(I)»ABUHAN 

Bt01S«UT0INS»u.(i  
00   2SU7      l\bA'i>« 
bTOTS"   8liJlS«bP0PS(KbAI 
bT0TNS«BTOlNii*BP0PNS(KBA) 

250f      CONTINUE   
BTOT.BTOTS«BTUrNS 

"c ■——  
£ t!EO   ATTACKEHS—LU>«PUTE   NUWHFH   Of   HF(i   ATTACK   t-ASSES 

 DO 250'*  lYR»i,2 
HBAbA(TY«)« Kb(TrR,2)«RpASS(TyK|   

2Sn^  CONTINUE '__  
'  RATP.HRAbAd) ♦PHA8A12)     ~ 

C 
"c       CHECKS ~ 
c  

IFCHAIP   .LT.    l.u    .OR.   BTOT   .LT.   l.o)      00   TU   2598 

"C AVERABE   KEU   tFFtCTlVEMESS   PARAMETERS 
C 

VRUBS      i       (    KUoSll)»PRABA(ri ♦ 'HlSbSl 2T»PRAB* ( 2) I /HATP 
 VRKHS      »      1   HKbSHl*FRAbA(l) »   HKbS(2)»PRAB<>(2) )/RATp 

^'ROBNS ~^       lHUBNbll|.t'HA0A(ir»Rt3B NS(2T»PRABA I 2) ) / fi A T R 
 VRKBNS   .      (RKPNS(l)»PRABA(l)*RNaNSI2)»RRAjM(?))/HATP 

_? USING   APhRQpHUIt.   RED   AITACK   MODEI   COMPUTE   NUMBER   OF   BLUE   AIRCRAFT 
C MLLtu - 
C  

60 TO 12510.2b£0.2530.25*0), IRAbA 
2510  CONTINUE " 

TERMSl'O.o 
IFIbSnEL .NE. 0.0) TERMSl- 

1  VRKBS* (l.-ll.-VRDBS)«»(BSMtL/XN8AB))/(BSnEL/»NBAb)' 
 XS«AfiA<l(0.0. l.-TERMSI«(l.-VRUbNSl»*(bTOTNS/XNBAb) ) 

CAM 00*'l 
lA" {10*1l 
CA> U0»J3 
CA> 00«T» 
CA- 00*Ts 
CA. 00*'« 
CAX 00«T7 
CA> O0«'a 
CAM uo«N 
CA« oo**o 
CAX OOtKl 
CAK «0*l)2 
CA> 00*»] 
CA> Og*»« 
CAM 00**5 
CAM U0«»» 
CAM OOAII' 
CAM O0*as 
CAM oo*i« 
CAM OOAfO 
CAM 00«41 
CAM 00»»2 
CAM i/0«»3 
CAM Ul)«V« 
CAM 00««5 
CAM 00»»<> 
CAM 00»9T 
CAM 00*9l) 
CAM 110','H 
CAM OOMOO 
CAM 00501 
CAM O0^U<! 
CAM 00503 
CAM 0030* 
CAM 00505 
CAM O0JO6 
CAM OifiOt 
CAM OOSOb 
CAM U0309 
CAM ugalo 
CAM 00511 
CAM 0D512 
CAM OOslJ 
CAM ugbl* 
CAM OoalS 
CAM OoSlb 
CAM 00317 
CAM Oosld 
CAM U0bl9 
CAM 0052u 
CAM 00321 
CAM Uub22 
CAM 00523 
CAM O0i2» 
CAM 00525 
CAW 00526 
CAM 00527 

CAM 0o52b 
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B4^i>•o^oTi•Tt^Mii }:*" 00»«» 
bShEL^lI0)•Fo5^.DSHtL•TtR^.S,i pf J"!?? 
TEKMlU.u.u ^*'" OoSJJ 
IFCBTOTNS   .„£.      l.c)     TEMKNl. r" "JH 

      lEHMNi.     1..     A^i..|«AT^•/XNBAo) ^i" l*l\l 

rbau    COMLVUE i»" eo*!* 
 IFIHT^TS   .LT.    1.01         GU   TO   ibZi 7,^' ?"?" 

IFlBUjTNi.LT.    I.U)         GO   TO   252i {J^ '»**? 

CMC»   5T0r.'.b/A,"»DAO )               l^" '•**• 
CSl'   i.-lvhKBS/CbO)«(l.-(l.-vHuBbl..CSO) r.l llzll 

CAM Hi** 

LS1=   MMoJi(O.uiCbl) 
  C.S»tSl»» (H*TH/XND»H 

CN1«    i.-lVKKBI.S/AMIfvl(BKA«Rtl.NU))»(l..ll.-VRBBNS)«.CNO) CIM                0I1S*T 

 ;f_l-Cb_.Nfc._^   u.O)      RO   TO   252J C»«             OBtSO 

ESZI      IFltN   .Nt.   O.uT    so   10   25Z« £»I;             Jjisl 

:--^rTni^. -- ^-  I::   'jijj 
2521   ^OiaiNOE  CAM            0gSS4 

Cl»BTuTNb»(-rM«ML00(cM/(OT0Ti»ALUl>(CS) ) CAM OOSST 
         UO»ALUblCll/(ML01i(CS)*ALOGICM I CAM             OOiSt 

"= "0 ■ . £»H 6osi« 
 IFiuu .LE. o.u) u« (,.0   CAM    Og»*« 

IFluO .SE. l.J) u« 1.0  CAM    Ooiil 
^?^  tONjlMJE  CAM    OObiZ 

CS2»  l.itb»»>J          -  -       -  JJJ;J       J^J 

 BAKS»aroT3«CS^  _  C^M )(Ht» 
BSHtL^(IU)«FDb^•0SHEL•Cb^     " '" ^"        CAM     OOS*S 
 BA^^b»bT^^^Jb»^l t-CN*« I l.-U))         CAM    Oo»»t 

bO 10 <i60u               "      '  "                             '" "                    CAM    00S*T 
i52i BA^bsBSMEL^(l^l»u.o  _  _^  CAM onsig 

CNl= l.-(VKKBI\b/AMINl(8PARK»CNU) )»(l..n.-VROBNSl»»CN0) ' ^EAM     00»l9 
 LN1= AMAA,! 10.m CNl 1      '  __ _   CAW BosTo 

CN»tM»«r"MTh'/ANBAa) CAM      90S71 
 BAMis'bToiNs*(i.-CN) :  _   CAM oast? 

eo To ZbUu                                                                                     JiS soiTJ 
252<i HAM<S' O.U CAM Post* 

CS1= l.-(vMKa3/CbO)»(l.-(l.-VHUBS)««CSI))         " CAM     OOS'5 
  csi= "HAXi Io.utCai) ]   CAM opiH 

CS»Cbl»«CHATH/*KOAB) ' ' ZtM OOSt? 
  bAKSasToTj*H.-Cb)  CAM Qpstg 

BSMtL^(IUl== Fo3^•BSHtL*tl.-CS)             '      "^^ CAM     00b7» 
 bO To gfeuu ;    CAM     005*0 
253U  CONflrtJE CAM    00$*1 
   i«BTotNs»ubHEL          CAM oejjj 

' TEHM)«(VHL/DS*obhtL»VHOBi\JS*BlOTllS)/T                             " CAM            5OSI3~ 
 1EHM2«ll.-(l.-IEHMll»»IT/XNPAB))/AMINHBPAWK, (T/XNBAB))          CAM             0058* 

AS= AnAxiio.ui I.-VKKBS»TEHM2) CAM   oosts 
 XNbg "MAAllQ.i;. I.-vHKBNS«Tt^HM^) CA>( 005*6 

85 



TEHMS' 1." 
1EHwNb»l. 

*i««(R*IP/«NB»B) 
*!<i»«(HA!C/*N8»B) 

BARS.   UTOlS.TtHfS 
 ^SMEU*JJU)«   FDiH»BShtL»UHMi 

bAKNS'   BTOTNS^ESMNS" 
GO   To   26UU 

~^54?   co»frp.xiE  
 SJi^^^lStJ^*•'"*''* 11' •"♦"NZ.CMAOA (2) , /a.TP 

B*A5iTSCTTIS13M«B»(i)»B.ASZ»Pi**b«(7,,/aAiP 
 B*'«S.IB»N!>l«PHMbA(l|«H4i.«.?.PH.n.ip,|,:.»TD 

b»SN. lB*i..l.PKAtA ( 1 ) .B*5N2«Pf.AiA (?) I /8*T^ 
X*N« (1.-B4AL)•b«AN/B«B 
^X*SNiiTI7^0*AL) •e«AS*fl»SN/B»B 
X4NS«I 1.-g*ALI»B*AN»B4Nb/HtH 
X*S«li.-b»AL)»o*7Ss/6*B 
X4N' AMINt ll.u,«4N ) 

~"X4SN.AM"lM I 1 .U.AXSNI 
X*NS.AMINi(l.u,x»MS) 
X45 .AMINl (l.u,x«ri 
X4N »AMAX1IQ.UtXIN ) 
X»NS»*MAXi10.UIX4NS) 
X4SN«AMAX1IO«UiX4SN| 
X4S -AMAXl (0.l/tX«S ) 
*1N« i.<B»AL«a*AN«BATP/(B4U*XNDAtf) 
A2N«  IB*AL»«« IP/ lB*b»XNBAB) ) • |B4AS»b»SN-B»*lgl 
AOB. WATP/XNBAB 
A3« (1.-X«N)«»MOB 
A4»l (X.-XtSM/ I1.-X4NI 1 »«Ar)b 

A1S» B*«L»B<t»N«RATP«b*NS/1b*o»ANBABl«l. 
A2S»(B'>AL«WArf/(B4a«XNBAB))«lb'»AS.HAA>J»H4M!.l 
AZ«A2b«AZM '       ■   - 
*5»(1.-X»IIS)«»AOB 

A6« ( H.-X4S)/(1.-X4T<S) I^^AOff" ~ 
IFjBTOTS   .LT.   lOOOj)        (jQ   TO   2S4e 
IFIBTUTNS   .LI«   .0001   )      G0~nj^*2549 
XO'FIOCO.I 
X1«F1'K1,) 
IFUO   .Gt.   0.   .AMD.   XI   .6E. 
IFOO   .UE. 

254t      CONTINUE 

U«i      GO   To   2S4V 
AND,   XI   .LE.   0.)      60   TO   2546 

USE   NE'TONa   MtlHCiU 

2542 

254J 

ao«  .i 
NTN'O 

Ul«U0-Fi4|Uu)/F24laO)  
IF (AB!J<U1-U0)    .LT.   EPS4)      GO   TU  2543 
IF(NTI>    .bl .    IKU) "STOP   445 
UO   "Ul 
NTN«   I<TN»1  
GO   To   25*2 

U«_Ol 
TEHKS" AU«A2S»(J-A5»A6»»0 
TEWMNa»AiN »A£f<«U-A3«A4»»u 
TEHMS'AMIM <l.U>TERKib) 
bAKS» BTOIS«T£HMS 

"bSHELKTTljTi      tBSK«8SHEL«TEWMS 
BAKNS«   BTOTNb»AMlNl(l.O.TEBMNS) 

Vita 
c*» 

■ it- 

.c«« 
c*> 
c*« 

CA. 
(A* 
CA. 

CA<i 
CA. 

lA« 
c*» 
CA. 

CA'- 
it- 
(.«- 
c*. 
c*« 

CA. 
lAf 
CA. 

CAM 
lA. 
CA> 
LA. 
CA. 

!»#■ 

CA. 

i:: 
CAM 

CAM 
tAX 
CAM 

CAM 

CAM 

CAM 

CAM 

CAM 

CAM 

CAM 
CAM 

CAM 
CAM 

CAM 

CAM 
CAM 

CAM 

CAM 

CAM 

CA< 

uo>l* 

Cos'} 
eo>»4 

001*' 

uo>»« 

OOfttI 

toe} J 
U040* 
0(/ftO% 

(><)»«' 
OobOtf 
OOoOV 
eCali) 
bOttll 
dli»t2 

««•!• 

og»i» 
uooW 
OCet« 

U0tt20 

00»'2 

U0«24 
00»25 

U0«27 
00928 
bUo2« 
ube3U 
UObJl 

U0t>J3 
000^4 
OLIoJ^ 
I/0O36 
00o37 
OOSJB 
ilOaiV 
00<>»0 
CUb41 
U0O42 
000*3 
00644 
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15^0 
hO To 2hljo 
CUM iNUt 

USE ONLY ^^U-MNOi^HEy^HED-MHiMrT _MUNITIUNS 

CAM 
CAM 

CAM 

J^EJif^»_8*^«o4A(V^AJK»H<tNS/ lb40«*NbAtt) ♦ 1 .- (1 .-X*NS)»» (RATP/XNBAB) 
lEHMb"   AMlul H.uiTEHMS)" '  '   

iEKM^3•B'^;^L♦|^•^»^^^tAT^'/Jo♦B•AI'*b*bl    »!.-( l.-*»N)«<t(HATf/XNBA8> 
BARi)»dToTS»TtKhi ' ■     " 

_bSh^ LjvJJ^y£=^ f^oiK• BSHtL• TESMS 

CAM 
CAM 

CAM 

bAK!'.b«bTOlHS«»MliMl ( I.UITERMNST 

 CiO   To   ZbUj  _ 
254* ' COMIi'.UE 

CAM 
CAW 

USE   OM.Y      MNTl-bhtLTEW   MUNITIONS' 

'TET^^b»     ' ld4AL) •oas»HATp/(ff4B»XNBAHr«T7il r.>XA^ j «• (tiATp/XNBAB) 
TE""b»AMl".i ( 1•^II^EH^,5) 

TER«NS»B4Si:»Bi«b»HATP»0i.SN/lB4g»"ANBAH)Vl.-(I,-X4SN)»»IKATP/'XNi*B) 
bA^bsoT0Ta•TtKMS 
bSHELM lU) =FoaR»BSHEL«TtHMS 

 BAKNS»BrOluS«MMf<nl .0, TEHMNS) 
IjO   TO   dbQi 

_i5'V0  _l,pwTIftUf  

• 0.0 
gapo 

bAKS=DA^Nb»BontL^ (It)) a 
COM l^UE  

HLQ   AIHd»5E5 

CUfipUTt   „uMntH   OK   KEL)   AlrlCHAFT   (/ULNEKABLE   TO   AbA   BY   BLUE 
 Lf__ lr<3bHal»   nu   KOr   SHELTER   RELI   bp   ABA   A1 RCRAf J  

HSriLL'bHELHI iu) 

CAM 
CAM 

"CAiT 
CAM 

-tAiT 
CAM 
CAM 
CAM 

CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 

CAM 
CAM 
CAM 
CAM 
CAM 

00649 
00660 
006S1 
00652 
00653 
0065* 
00655 
00666 
00657 
00658 
00659 
00660 
A66il 
00662 
00663 
00664 
00665 
00666 
00667 
00668 
00669 
006^0 
00671 
00612 
006^3 
006n 
006^5 
0B6t6 
00677 
006t6 

IFISMLLMUU)    .LT.   1.)      HSHEL«l)» 
KAyjJLii)» KAiiAb ^  

6'jr' Mbsl.J 
L U ) «h«VUL (1 ) »RA (1 .MS) ♦HANI-. (1 ,MSI tHAFB 11 .MS| 

UO 2 
HAVU 

260 i  COM 

CAM 
CAM 
TAT 

006T9 
006>0 
00681 
006gj 

I'vUE 
00 2602  ^HA=£:l4 

CAM 
CA^ 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 

00683 
00684 
00685 
00686 

'dbii     CO^r 
ARUrl 

MSsi^HX-l 
MAXULUHA)=HMli;,MSl»RAFb|ZirtS) ♦HANF (2jMS) 

IhUE 
XJSAMIKI lMhli«A,HbMEL) 

KSHt 
AHUfI 

Li=HbfiEL-"HlinAS 
A'««AKUr(A -AhUHAb 

00687 
00688 
00689 
006^0 

)kS= 1 
HAVU 
HSME 

IFIK 

lK3Srl 

LI»HA<ULUI    ■►   RAVUL 12) ♦HAVUH3)«AS   «   RAVUH4) 

00   2 
HPUC 

Ll'AMiNlIHbhtLl.HAVULT) 

A<ULT   .EW   CHOI   liO   TO   26u5 

260"*      COM 
 KPUf^ 

bU4       M<4»iiNM?A 
SlKRMja   HjnELl«(WAVULINHA)/HAVm.T) 
I,\UE 
bl3)« 

25ci5      UOlvT 
UO   2 

Xb»HH0pS(3) 

livUE 
bub      ^MA=iiNKRA 

HPUP 
HPOH 

Nb(KK«).KrHAC»(kAVUL(KR«)-HPUPS(KRA)) 
s ^^HA)SHKWMC»HPOPSIKRA)     

CAM 

CAM 
CAM 
CAM 
CAM 
CAM 
CAM 

CAM 
_CAM_ 

00691 
006*2 
00693 
00694 
00695 
006J6 
00697 
fl06?g 
006^9 
007ft0 
00701 
OO702 
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26n6 CONTINUE 
RPCS (1) ■HPOHa 11 ) «AHURA^ 

CAM 
CAM 

00703 
00704 

HPO>»N!> (1) «HPuPpiS 11 ) .ARUHAN 
RTOTS«RTOlNS"U.li 

CAM 
CAM 

0070S 
00706 

00 26U7  f<HA*i«4 
RTOTS« RTOTS*nP0PS(KHA) 

CAM 
CAM 

00^07 
oorott 

Z607 
RTOtNS«RTUTNb»KP0PNS(KHA) 
CONTI^UE 

CAM 
CAM 

00709 
00710 

c 
RT0T«rlT0TS»RlUTNS CAM 

CAM 
CAM 
CAM 

007ll 
00712 

c 
C 

aLuE ATTACKEHi—COMPUTE NUMdEH OF BLUE ATTACK PASSES 00713 
0071* 

UO 26U»  TYB«i.2 
PBAdA(T¥B)« ilslTrB,2)*BPASSlTY0) 

CAM 
CAM 

00715 
00716 

26oV CONTINUE 
BATP.HbABACl)»PbABA(2) 

CAM 
CAM 

00717 
00718 

c  CHECKS 
CAM 
CAM 

00719 
00'20 

c 
IF(eAlP .LT. t.O iOR> HTOT •I.T« 1,0)  ^0 TU 26«8 

CAM 
CAM 

00721 
00722 

c 
C   AVEflASE BLUE EFftCTIVENESS PAKAMtrERS 

CAM 
CAM 

007Z3 
0072* 

C 
VBDNS  •  ( aUHS(l)*HBABAIl)* bDRS(2)(PBABA(2))/BATP 

CAM 
CAM 

007i5 
00726 

VBKRS  •  ( bM<Sll)»PBABA(l)» bKRS(2)»PS*BA(2))/BATP 
VBDHNS «  (HL>KNS(l)»PBAbA(l)»BLmNS(2)»PBA8A(2) )/BATP 

CAM 
CAM 
CAM 
CAM 

00727 
00728 

c 
VBKRNS ■  lBM<iiS(l)«HBAbA(l)»BKRNS(2)»PBABA(2) )/BAIP 00729 

00730 
C  U4J 
c 

iNa APPHOPRlATt bLUE ATTACK MODE. COMPOTE NUMBER OF REU AIRCRAFT 
KILLED 

CAM 
CAM 

00731 
00732 

c 
00 TO l2610>2O^U<263U>2b40)t IBAdA 

CAM 
CAM 

00733 
Oi73» 

2610 CONTINUE 
TERMSI'0.0 

CAM 
CAM 

00 7l5 
00736 

i 
IFIHSMEL .NE. U.O) TtHMSl. 

I  VBKHb* (i.-ll.-WBDRS)»»(RSHEL/XNRA8))/(RSMEL/*NHAb) 
CAM 
CAM 

00/37 
0073b 

XS«AMAX1(U.O> 1,-TERMS1«(1.-V8URNS)»»(RT0TNS/J(NKAB> ) 
TEHMS2« 1.-  AS««(e4TP/XNRAB) 

CAM 
CAM 

00739 
00740 

RAKS.KT0Tb»Tt«MS2 
RSMELK UO) ■r«aK«MSHEL«TERMS2 

CAM 
CAM 

007*1 
007*2 

TEhMNl»0.u   " CAM    007*3 
1F(HTUTN5 .GL.  l.n)  TERMNl* ___^_^__ _  __ '^A"     Oo7»* 

1 VBKHN!>*(l.-(i;-VbDRNb)*»IRT0TNi/XNRA8| )/AMlNl IRPAHK|«TOTNS/XNRAB) CAM     UO7*5' 
XNS« AMAXKO.U, 1,-TERMNl)          CAM 007*6 

—  TEHHN2-  1,. ';(Nb**(BATP/XNHAb; CAM    0O7*7 

RAKNS« RTU1NS»TESMN2     ' CAM 007*6 
 GO TO 2700    ■ " CAM     007*9 
262U  CONTINUE   CAM     00750 

.      jpinTClS .LT. i.O)   60 TO 2621 ' ' "£7^    007S>1 
IF(HTUTNS.LT. 1.0)   eo TO 2622                   CAM    00752 
CSO'HSHEL/XNHAD ' - - ^^ 00753 

 CNO' HTUTNS/XNHAB CAM 00/5* 
~    CSl" l.-(vdKPli/C50)*(l.'- (1 .-\(BUHS)»«CS0)  " CAM    00755 

CS1» AMAXi (O.i'iCSl)         CAf 00756 
CS"CSl*«(bATt'/ANftAe) '  '       ' CAM     00757 

 CN1« l.-iybKHKS/AMINl IKPARKlCNO) ) » (1«-11 .-VRDRNS) *»CNO) CAM     0O758 
CN1« AMAXI(O.UI CN)) CAM     00759 
 CN»CNi»« (BATH/xhWAB) CAM U0760 



ibZi 

IF( Cb .NL. j.u)  GO TO Z6E3 CAM     00761 
'    U=   .uuUl            C»M OOtftZ 
 S0T0H625        """ C«M OOTbj 
i62J      IFltK   .Mt.   Oiu)^ (iC   TO   lifeZ* C«W jOZ** 
"    "'     u=   •^■j?^ " ----- - ^j^ OOT&S 
    faO   To   2&2b gAM ""If* 
J6?»     CONTI^UE                 "                                               "  "                                                               CAM           007*7 
  Cl»HT0TNS«CN«>«U0l3(CN)/(HT0TS««LUfa(C5) ) CAM 007»» 

iio=ALuST£rTT>i«LCju(csi»ALOGT£N)) " CAM Oo7t9 
CAM 007t0 

"CAM uo7fl 
 .. ._,     ._     . CAM ""li^ 

lb^^3    CONTI'VUE. ' ~ CAM 00773 

 CS2» t.-CJ»»u CAM ""II* 
^<A^b«HToTb»C3£ CAM 00775 
 HSHtL^ I lUl'FWaN'HSHEL'CbZ ClM 00776 

HA^^lS»rtTuTNb*ll•-CN••(l.-U) I CAM     00777 
 GO 10 STuo ' CAM 0o77B 

ib2^      H6^il»"bHELM 10) «o.ii CAM     00779 
 CilL?_ ' .-KBKHKSi/MMINJ (HHAHKtCNU) l«U.-( 1 .-VBQBNS) *»C"0) CAM 007t0 

Cwl" "MAX! lo.^ii^^Nl) ' CAM     007?1 
 CN«(-Hil«<HaMT>^/ANWAt<) CAM 007t2 

KAM^iS"«TUiNS«U.-CN) CAM    007J3 
(in  10 aTuo CAM 0o7l* 
kAMiS«   O.J CAM007i5 

^5^1=   I.-(<BKHa/CiiO)«ll.-(l.-VHLIHS>«»CSO) CAM ""ij* 
csi='"MAAi(o.u.cbi) CAM00717 
CS'CSl'oluATH/ANHAhl CAM 007g» 

—      HAKS«wToTb»(l.-CS) '   " -     -      - jj^j 007;» 
HSntLiMIPI"   Fwa^»^I^HIiL»^l.-C5)  CAM 007*0 
SO   I0"27UU " ?AM 00791 

d63U CONJ ijiut CAM 007W 
T = HfulNS»KSHtl. CAM '"'7'3 
7^Hrti«ivbUKS*«ah I:L*VBDHIIS«KTOTNS) /T C^M 007»* 
lEHwE'tl.-ll.-IEtMl)«»117XNRAB)l/AMINl(RPAH«,(T/XNHAB)) CAM007»5 
XS'  MKAXHU.UI   l.-i/fciNHS«TEBW2) C4(j 00796 
XNi» -MAXKo.ui  U-VBKHNS«TEHM<:) CAM '"717 
TEH'lS   •!.   -   X3   ••(SATH/XNRABl  C^J* 01179a 

" Teniiva=l.   - *IIS««(HATP/XNRAB) CAM 007*9 
 WAKS. Hroib»TtHi«a CAM 8Bi99 

«SHtLr.(IUl» KKaK«HSMtL»TERMS CAM     00801 
 RAKHb' RTJlNa'ILHMNS ClM BQgtZ 

60 TU 2/OU CA"     00i03 
Ah^\i   coNiiiiUE  SAM dOBP^ 

M4AiM.iR»A.'<i»t'oABA(i )*H»ANZ»PBAOA(2) )/BATP CAM ooios 
H»«S«tR4A3l«PBMBAll ) ♦R»AS2»PtlAelA(2) )/BATP C^M 8D89t 
H4NS.lrt4Nal«PBMBA() ) *f<*l''SZ»PHA0A(2) )/BATP CAM     00»J7 
K4a <» (H»S.<1«PBABA (1) ■>H«SN2«PetABA (2) ) /BATP CAM 80808 
  CAM    00809 X4H»    11,—^tALI^HtAN/K^B                                                                                                                                   - -- 

XitaNal l.-HtAL)»HtAS««4SN/H<.cl CAM 00810 
X4Na» ii.-H»AL) •i<»AN»K*Na/R4B CAM 00811 
X'ta»ll.-W*A|.)*H»AS/W«B CAM 00812 
X4N»    AMJNi n."«*4N    ) 
x4aN«"WiNi li.mxtSMl CAM 008t» 
X4NS»'<MIM (1.0.X4NS) CAM "OBIS 
X4b ixMIMlll.JtX4S ) 

"CAM 00813 
CAM 008t» 
CAM 00815 
CAM 008t6 

X4N  • AMAAllJ.Ol X4N  ) CAM      00817 
X4Na  ■  AWAxl iu.o>   <4i'iS   1 Cjij 80818 
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X4Sl>t 
X*S 

AMAXl(u.O)    K4bN   ) 
AMAX1(U.0«   X»& 

«1N«   ^.♦H'^«L*'<'•*^*HAlP/^R♦B•XNH«tf) 
A2N«   tH»AL«BAl)'/IW<>B»XNHAB) ) * I><*AS«W»5N-H*AN) 
A0B» OA"TH/XNH«B 
A3«    |i.-X'm)««AOB  
A*.( (U-XISN)/ll.-X*N) )»»AOB 

A1S«   R'»AL.«HHAh»6ATt'»W'tNS/ lH»ta»XNHAB) ♦It   _ 
A2S» l«*AL»BATH/(H*B»XNRAB))»(R»A5-H4AN»R*N4) 
A2»A2!»«A2H ■ 
A5«(l«-X*MS)»»«15a 
A6»    ( (l,-X4S)/'ll;-X»NS) )«»A0O 

IF(RTOTS   .LT. 
IFCHTUTNS   .LT. 

,00011        UO   TO   264B 
.0001   )      60   10   "25*9 

XO'FltCO.l 
Xl»Fltll.l 
iF(xo .aET 
IFIXO   .i.E. 

tAND.   XI 
.A^D.   XI 

>GEt 
• LE. 

60   fo  264' 
_G0   to  264a_ 

2641      CONTIIMUE 

USE NE«TnNS MtlMOU 

2642 

U0«   .b 
NTN»0 

ul>uo-F14|yu)/r24(QO) 
IF(ABalQl-UO)    .LI.   £^54) 
IF(NT"i 
up  »Ut 

lou)      STOP   446 
60   TU   2643 

1643- 

NTN«   NTN»i 
60   To   2642 

TEHWS*   Al3«A<:g«U-A5*A6»»Q 
TEHMNS«A1N  .Aen»u-A3*A4»«a 
TEHHS'AMINI (l.OitEHMIa)  
RA^S.   HT01S»ltKH5 
RSntLMIUi'  Fw3H«HSHt.L*rERHS 
HAKNS«HTUINS»AMIN1(l.O.TERMNS) 
60   TO   270U 

CONTINUE 264U 

USE   ONLY      ANTI-KOWSHELTEHED-AIHCRAFT   HUNI T I UN'S" 

TERMS"   R4AL*H4AN«BATl'«R4NS/"lH40»XNRAtfr»i.-ti,-X4NS)»*(8ATP/X«HAB) 
TERMS'   AMjNl UiQiTERWS) 
TEHMNS«R4AL»K4AN»BATP/(H4B«XNHAd)    M .-( T.-MN) •• (BAT^/XMRAB) 

HAKS»   RTOIS«TtRMS 
RSMELIMIU)'   K>iiK»HSHtL»TERMS 

 RAKNS«HTOlNS««Mliil (l.Qt IERHUSI 
60 Tu 27UU 

264'*  CONTINUE  

USE   ONLT     ANTl-ShliLTER   MUNITIONS 

TERMS*         (R4AL)«H4AS*BATp/(R4B*XNRAH)«J_.-lj.rX4S)*»iaATf'/XNRAB| 
TEHMS'AMim (1>U. TERMS) 

TERMNS»R4AL«RHMj«tfATP»K4SM/(N4fl«XNRAH) » 1 .-(1 ,-X4SN) »» IBATP/XNrlAB) 
RAKS.lTOTS'TtHMS 
RSHELK(IOI»FHar<»HSHEL«Tt:RMS    

tA" ooal4 
CAM 0Qd20 
CAM Ooa^l 
tA.M 00*22 
CAM 00B23 
CAM 00B24 
CAM 00B25 
CAM aoa26 
CAM 00ii2? 
CAM 00tl2d 
CAM 00d2'< 
CAM 00<l30 
CAM OOdSl 
CAM llaii^ 
CAM 00d33 
CAM 00d34 
CAM 00d35 
CAM 09d36 
CAM 00d3r 
CAM 00d38 
CAM 00d34 
CAM 0Q«4U 
CAM 00a4l 
CAM 00d42 
CAM 00d43 
CAM 00d44 
CAM Ooa4S 
CAM 00d4b 
CAM 00d47 
CAM 00d4g 
CAM 00d49 
CAM UOdSO 
CAM OOdbl 
CAM 00dS2 
CAM 00dS3 
CAM 00o54 

"CA> OOdSS 
CAM Ooab6 

"CAM  " U0Ob7 
CAM OOdSS 
CAM 00db9 
CAK 00d60 
CAM UOCIdl 
CAM 00d62 
CAM 00d63 
CAM 00d6« 
CAM 00d65 
CAM 00d66 
CAM 00067 
C4K ODdod 
CAM 00d&9 
CAM 0ad70 
CAM OOdH 
CAM 0ud72 
CAM 00B73 

_ CAM . 0Jld74 
CAM 
CAM 

00d75 
00d76 
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 ljOTu47UU_ 
it-JO     COMJ Ii^UE  

 KA^SI^<«KNs»K^ntL^(IU)»u•0 
dVoV    C.ONfli>iJE         ^       .   ^ 

c   _ 

CAM 
CAM 

CAM 
CAM 

A,S»    'J.O 
 IFOiTUJS   .toT.   .0001)   _XS«HA^S/OTUTS .__   ._. 

ANS» J.O 
_  IF (M(lJli<S .UT. .0001)       __XNS«bAKNS/BTOTMS 

""  bAu (i; ii5T3'*s»ofofsn I» XNs»fHo?Nvri)" 
DO   c;7ul      MiiiiJ    _ 

'""^ATJI i tTD)"=BAUTT7TD) .bAKA* (1 tMSl ♦bAL (i .HS)  
dl.)}     COMJivut     _ _  !___  
         TfTNKoS   .C.JV  1)   un T" 27oJ     '     ^ ~ 

CAM 
CAM 

"TA^ 
CAM 
CAM 
CAM 
CAM 
UM 

MS«M3"-1 
uAL)^lr,DA,_liJ)=AS*bH0PS(J<,OA) ♦ XNS«BPOPNS (KbA 1 ♦BAKAA (21MS) ♦BAL (2»"51 

CONIIi'UE     "      '" "   "  "' 
CONTINUE  .„...  

"XAM" 
CAM 

-CAM- 

CAM 
"CAM" 

CAM 

<!7lo 

XS=  o.u 
 IFIrtTullj   .uT.   .uiJOll     Aia»RAKS/HTUTS      

XNbi»   O.O 
IFCHTUINS   .liT.    .OUOl) _ *Ni>»KAHNS/HTOrMS 

KAIJ I 1 1 iO)=   «i«KPlJPSU ) »Al^S»HPOtNS ( 1 ) 

uO   ijTUb      rlS»H J     _  
HAOillio)»KttUI 1» iU).KAKMA t1tMS)tHAL(I.MS) 
CONTliUJf '    

"CAST 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 

IFO^M^A   .tu.   1)   un   TU   27011 

UO   JNI      ^!<A*^A*  
MS«   KNA-1 

 HAUJ K«A, lu)«xa«W>'OPS (KHAJj.XNS»HPUPNS(KHA)*HAKAA(2»MS)«RALt2tM5) 

il:)<i      CONH'IOE  

CAM 

CAM 

CAM 

c 
AlW FlnEPOntH l-_Uh ID — b ANU H 

CAM 
CAM 
CAM 
CAM 

00IJ77 

ooefto 
ooaBi 
008B2 
00«*3 
OOBJ* 
00B8S 
ooait 
008BT 
00g»8 
"ooW" 
008*0 
00691 
00842 
OodO 
008»* 
0084: 
008f6 
00847 
OQgJB 
00849 
00»00 
00901 
0090Z 
00903 
0090* 
00905 
00906 
00907 
00908 
00909 
009lO 
009U 
00912 
00913 
009U 
00915 
00916 
"00917" 
00918 
009l9 
009JO 
00921 
009^2 
00923 
0092* 

HAF(lu) 
HAF(lO) « O.J 
UO iuH     I t = n£: 
DAF(iu)    =   DAFUO)    ♦   bSIIYf D'FOAlTY) 
Mftf(IU)    =   KAFliUl    «   HS(TY,1I*FHA1TY) 

CAM 
CAM 
"CA^T 
CAM 

CAM 
CAM 
CAM 

"CSiT 
CAM 

CU.>J"Tii'IUt 

lOlAL   HHE>'UwE'<   KU«   ID—«   AND   H 

DF (lU)=blJl- lIUl.bAFdUl 
HF llUJJRt'l^ llu) .hAFdU) 

FEbA   run   lU 

dH^X 

FRbK«      \^^ UI)|/BF (IP)  
IFCbKUO)    .LT.   KF(IU)    )      GO   TO   2ao2 

CALL   C»F<    I   NK^FA.   FHFA.   FA<   FRbH,   OFEB«) 

uO    lU   2li03 
C0'«r I iv uE  

CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 
CAM 

00925 
009J6 
U0927 
00928 
00929 
0fl9i0 
00931 
9093g 
00933 
0093* 
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28oi 

FRHB«      h<FlIt))/0F IIDI 
CALL   L\<FXlNFHhA»KBFA>FA»FRHb»LirObA) 
UFEbA«-DFUBA 
CONTIiiOE 

281U 
IF(IU-l)    <iBlU><;B10,2B2(j 
FtbA<lD)»UFtoA 

UO Tu 285u 
2820  lOMlalU-l 

FEB«(IU)«hLBAHUM) .OKEBA 

C  
Division   UtSr-^otTION   fOH   lu" 

285U      CONTiiiUE 
 IFdHtPLti   .EU.   0)    BO   TO   2B51  

BDUUf Il})«B(JUI2t lU)ibODI3ilU)*OLJO|^,lD)«O.U 
GO   TU   2abi ^ 

2851      CALL   CVF*li<FHoUiFHHD»BUiFHB»<»PBUID) ' 
UO 2B32    ^Bl)^l>^^aD  

285«;      bOUIKOU.IUIadul l^BD.ID)•PBDlD 
2855      IFIlWtPLK   .E'^»   01   SO   TO   2B5b  

KDu(liID)»KDUl2«lD)srtDU(3tTLi)«KDDU, Ibl'O.l; 
GO   TO   28Bu 

~2Bse—CALL  CVFXligFr-IHO.FRFDiHOiFRBMiPWtnTJ)    " 
00  2BS7     ^KD»lI^^RD 

~ZSn     Ht)Cl(KHU,Ii'i   ■  i*Dl(KKU,10)«PWDliJ "       ' 
286U     CONTINUE 

CUMULAHVL   TOIML   OND   MIH   FIWEP0«EM   —   3   ANU   R 

287U 
287b 

IFlIU-1) 2B^3t2B75,2BHU 
CBFI ID) 

CHF(IU) 
CBAFdO) 
CHAF(IU) 

■BF(1U) 

BAF(ID) 
KAf UU) 

UO TO 29UU 

28HU   lL)Ml«Io-i 
 CBFUD) « LBFUJMl) ♦ BFIIDl 

CKF(IU) 
CBAFIIUI 

290U 
CKAFIIU) " 
CONTIiiQE 

i.HF(luMl) ♦ KFIID) 
"CBAI- IIOMI) ♦ BAFIlm 
CKAf (lUMl) ♦ MAFdUl 

C 
C — END OF UO LOOP U^ in 

JOOU CONTINUE 

'i99'<   CONTllvuE 
RETUMN 
END 

CAM 00*J5 
CA-4 0093b 
CA« 00'<37 
LAM UO^JB 
CA- U09^9 
CAM 00*»0 
CAM 00V»1 
CAM 00**2 
LAM 009*3 
LAM 00''** 
CAM oovts 
CAM UJi*>tb 
CAM O0V»7 
CAM i)!l9»» 
CAM 00**9 
LAM og950 
CAM 00*57 
LAM U0*62 
CAM 00*53 
CAM 00*5* 
CAM d6*bS 
CAM 00*b<> 
CAM 0095T 
LAM 0093B 
CAM 06*5* 
CAM U0*o0 
LAM 00*t>l 
CAM uo*t>^ 
CAM 00Vt>3 
CAM 0S*6» 
CAM 00*(>!i 
CAN QJ>ni> 
CAM 00*o7 
CAM CB*bB 
CAM 00*69 
!-»« 00*70 
CAM 00*'l 
CAH 00*72 
CAM 00*73 
CAM 00*7* 
CAM 00*7* 
CAK 0O*fl» 
CAM 00*77 
CAM oo*7a 
CAM 0 0*/9 
LAM 00*B0 
CAM uo*el 
CAM 00*B2 
CAM 00*83 
CAM 00*B* 
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H.        SUBROUTINE   CVFX 

t 
c f— 

SUBrtONTINE CVFXIM.Xtfx.vX.VrX) 
OPTSA II 
SUBROUTINE CALCULATE VFX»FUNCTION(VX) 

^DIMENSION X(8)iFx(S) 

 I»l 
IF( VX-X(l))30t2oilO 

"l^O   00   12   iVZ.M 
.       JF(   yx-X(I))15,<;o,12 
\i  CONTIMUE 

_  XUIF   ■   VX.X(M) _ 
FRAC   ■      xtJIF   /    (   X(M)-X(M.l)    ) 

 VFX  ■  FX(M)  ♦  FRAC • , FX(M).FJ<(M-1) ) 
GO TO 99 ^   ' 
XOIF • VX.X(I-l) 
FRAC ■  xnlF / ( X(I)-X(I-1) ) 
-Vf!"-  «   J'Xd-l)   ♦  FR*C  •   (   FXin-FXll-D   ) 
Go  TO  99 

VFx" i FX(n 
 so TO 99     _.   

_30 XOlF . X(l). VX _     
FRAC . XDlF/ ( X(2)-X(l| ) 

 VFx • FX(i| . FMAC • ( FX(2)-FX|11 •  „_ _ 
So TO 99 

~99^CbNT INUE 
MlUBM   .._ _. __ 

CVFX 

15 

»  
20 

CVFX 
CVfX- 
CVFx 
CVFX 

00002 
00003 
0000* 

CvFx 
-XYFJL. 
CVFX 
CVFX 

oooos 
00006 

CVFX 
CVFX 
CVFX 
CVFX 
CVFX 
CVFX 
CVFX 
CVFX 
CVFX 
CVFX 
CV^X 

-CVFX 
CVFX 

CVFX 
CVFX 
CVFX 
CVFx 
Cv'X 
CVFX 

END 

CVFX 
CVFX 

OOOOT 
flOOOB 
00009 
ooolo 
00011 
811012 
00013 
0001* 
00015 
opoi* 
epeiT 
OOOIB 
00019 

00021 
00022 
00023 
0O02» 
00029 
OflOZt 
0002'' 
n^«2* 
00029 

CVFX 

00031 
00032 
00033 
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I. SUBROUTINE   CAMCLR 

SUBROUTINE CAMCLR  
'S0RRB(2,3)ISORRR(2 ,7) COMMON/CAMVAR/ 

 COMMON/CAMVAR/ BA(?,3) .Rti?.:,) .BSIZ^I )tRsi?.a)  
COMMON/CAMVAR/ BAKAA(2,3),HAKAA(2,3l,BSKAA(2,3),RSkAA(2!V3V 

 COMMON/CAMVAR/ BALI2.3).RtL(2,3lrHSL(7,31.HSL12JJ 
COMMON/CAMVAR/vBlORA(2),VBASRI(AT.VRIOSA(Z).VRAUBj(4) 
 COMMON/CAMVAR/  aSENS(2.2l.RSFNBiy.Zl 

COMMON/CAMVAR/ BPEN0(2),RPEN0(2) 
 COMMON/CAMVAR/ BSFB(?.-<1 .BAFBOQ) .R5ZBJ:2j31 ifiAFB (2,3) 

COMMON/CAMVAR/ BAVUL(♦),RAVUL(♦).PBARA(2),PRABA(2) 
COMMON/CAMVAR/ BpOPS(»).BPOPNS(*1.RPQPS 1*1,RPnPNS(4) 
COMMON/CAMVAR/ VBDRS.VBORNSIV8KRS,VBKRNS 
COMMON/CAMVAR/ VROBS»VRDBMS.VRKBStVMKBNS 
00 3  I«l,2 """ 
 00^ J-1.3  

BA(I,J|.   «A(I,J).   BSd.J).   RS(I,J).0.0 
 g*LiIiJI', R*L(ItJ)'  BSLIT.J). ^RSLd.Jl.O.O 

BAKAA(I,J)«HAKAA<I.J)«BSKAA(IIJ)«RSI<AA(I.J)»O.O 
8SFBIItJ)»BAFB(I.J)«RSFBfI,J)«RAFH(I.J)«n.n 
SORRB (I, J) .SORHR (I, J) .0.                "    -    -       .- 

»   CONTINUg       
VBIDRA(I)«VRIDBA(I)«0^         
PBABA(I),PRABA(I).O.  
BPENSdj.RPENOdJ.O.O 

 BSENa(ltII»B5ENs(2.I)»n.o  
RSENO dill •RSENQ (2,1) .0. n 

J CONTINUF  
00   5     K.1,4 
VBADHI(Kl»VRADBllKI«n.  
BAVUL(K).RAVUL(K).0. 

BPOPS IKl .BPQPNS IKi .RPQPS (Kl .RPOPNJi (K> «B. 
CONTINUE 
RETURN  
END 

CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 
CAMCLR 

-CAMKLB 
CAMCLR 
.CAMCLR 
CAMCLR 

00002 
00003 
HOOD*. 
00005 
OOOOI 
OOOOT 
OOOOB 

00009 
00010 
ooou 
00012 
00013 
00014^ 
00015 
00014 
OOOIT 
OOOlB 
00019 
D0D2D 
00021 
00022 
00023 
0002* 
00025 
O002t_ 
0002T 
Dfl028_ 
00029 
OOflJO . 
00031 
00032 
00033 
_l!il03* . 
00035 
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Chapter V 

OUTPUT 

There are two parts to the output.  First, Input variables 

are printed out by subroutine READ as they are read In.  This 

output Is exhibited In Section B of this chapter (below). 

Second are the payoff matrices, game values, and optimal 

strategies for the various stages.  The output of the original 

program was very long and, thus, cumbersome to read.  Though 

some of this lengthlness Is unavoidable due to the backwards 

induction procedure used to solve the game, a "strategy recall" 

process has been Introduced to shorten the output somewhat. 

There are now several output options of various lengths and 

detail, which are explained in Section A (below).  Examples of 

output, using the sample data from Chapter II with the various 

output options, appear in Section C. , 

A.   READING THE OUTPUT - EXPLANATION OF OUTPUT OPTIONS 

The output listing is generated as the program progresses, 

and some of the payoff matrices and strategy arrays are covered 

up with new information.  However, the "strategy recall" 

feature prints optimal Blue and Red strategies for period k+1 

immediately  after  printing the strategies for period k.  A 
period k+1 strategy pair is printed for each possible realiza- 

tion of a randomized perlod-k strategy.  This feature makes it 

possible to avoid printing the space-consuming payoff matrices 

yet to retain the Important strategy information. 

The output option is controlled by the two input variables 

IPRV and IPRU.  The number of periods in the war (variable NPD) 
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also affects the output.  Table 1 describes the options: 

Option 3A does not give strategies for all periods; option 3C 

is quite long.  The overall best options seem to be 2A for a 

two-period war and 3B for a three-period war; they give all the 

strategy information with a minimum of payoff matrices. 

Table 1 OUTPUT OPTIONS 

O
u
t
p
u
t
 

O
p
t
i
o
n
 

N
u
m
b
e
r
 
of
 

P
e
r
i
o
d
s
 

(N
PD
) 

Print 
Inputs Output 

Output 
Length 

(Pages)* IP
RV
 

IP
RU
 Strategies 

for 
Period(s) 

Partial   Payoff 
Matrices   for 

Period(s) 

1 

2A 

2B 

3A 

SB 

3C 

1 

2 

2 

3 

3 

3 

1       1 

1       0 

1       1 

0 0 

1 0 

1       1 

1 

1,2 

1,2 

1,2 

1 ,2,3 

1,2,3 

1    ,,. _ 

1 

1,2 

1 

1,2 

1,2,3 

1 

1 

4   or   5 

1 

7   or   8 

100   to   200 

*This is somewhat dependent on NB and NR, the number of pure 
strategies input . 

A "unit" of printout contains the following, in order: 

• The notation "Payoff Matrix for Game at Stage" and the 
stage (period). 

• The payoff matrix.  Not all the entries in a payoff matrix 
are necessarily computed; at the left-hand side and top of 
the matrix are zero-one indicators (vectors IBACT( ) and 
IRACT( )) that show whether the corresponding row or 
column of payoff entries has not or has been computed. 

• Except in a stage-one game, the Blue and Red pure strategies 
played in the preceding period; these are marked JB and JR 
or IB and TR. 

• The value for this game, given the preceding period pure 
strategies.  This is marked "game value" for a stage-one 
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game; otherwise. It is marked V(JB,JR) or W(IR,IR) as the 
game value becomes a payoff entry In a game at the preceding 
stage.  This value assumes optimal play In all following 
periods. {All  payoff entries and game values represent 
values of the selected MOE on  day  MOETj   not  at the end of 
Intermediate periods.) 

• The notation "Blue and Red Strategies for Period" and the 
current period. 

• The optimal strategies.  These are output as two rows—the 
first for Blue, the second for Red.  Each row gives proba- 
bilities for choosing the input pure strategies for that 
side, in order.  Of course, strategies in preceding periods 
have been played. 

• Except for final-stage games, the optimal strategies for the 
following period.  There is output a strategy pair for each 
possible realization of the randomized strategy for the 
current period.  (The strategies for the following period 
might, however, all be the same, regardless of the randomi- 
zation outcome.)  This is preceded by the notation "Blue 
and Red Strategies for Period" and the following period. 

There Is a lot of manipulation of variable names, and the 

number of periods in the war affects which variable names are 

used for which output.  Table 2 shows which variables hold 

which elements of a unit of output, for a given stage and 

number of periods. 

Following is a brief guide for reading the output for  ■ 
other than one-page options: 

• The last page of output contains the payoff matrix of the 
overall game to be solved (the first-stage game), the 
optimal first-period strategies, and the optimal second- 
period strategies for each active pair of Blue and Red 
first-period pure strategies. 

• To find the second-period payoff matrices for a given active 
pair of first-period strategies, look for the output unit 
where IB and IR (or JB and JR for a two-period war) are 
equal to the particular pair.  The second-period strategies 
will be the same as those on the last page of output.  For 
a three-period war, the optimal third-period strategies will 
also be given.  (In option 3C, be careful not to confuse 
third- and second-period printout units.) 

• If option 3C is being used, the third-period payoff matrices 
for a particular seaond-period  active pure-strategy pair 
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Table 2.  VARIABLES OUTPUT 

■*- 
o 

tn 
s- -o 
0) o 
j3 -1- 
E s- 
3 Ol 
;z Q- S

t
a
g
e
/
 

C
u
r
r
e
n
t
 

P
e
r
i
o
d
 

Variable for-- .          ■ 

Payoff 
Matrix P

u
r
e
 
S
t
r
a
t
e
g
y
 

Pa
ir
 
(
P
r
e
c
e
d
i
n
g
 

P
e
r
i
o
d
)
 

Value of 
Game 

Optimal Blue and 
Red Strategies 
(Current Period) O

p
t
i
m
a
l
 
B
l
u
e
 
an
d 

Re
d 

S
t
r
a
t
e
g
i
e
s
 

(F
o
l
1
o
w
i
 n
g 

P
e
r
i
o
d
 )
 

1 

2 

2 

3 

3 

3 

1 

1 

2 

1 

2 

3 

U(KB,KR) 

V(JB,JR) 

U(KB,KR) 

W(IB,IR) 

V(JB,JR) 

U(KB,KR) 

[i,ir 

[1,1] 

JB.JR 

n/a 

IB.IR 

JB,JR 

[V(l,l)] 

[W(l.l)] 

V(JB,JR) 

VALUE 

W(IB,IR) 

V(JB,JR) 

SUB(1,1,KB)  KB=1,NB 
SUR(1,1,KR)  KR=1,NR 

SVB(1,1,JB)  JB=1,NB 
SVR(1,1,JR)  JR=1,NR 

SUB(JB,JR,KB)  KB=1,NB 
SUR(JB,JR,KR)  KR=1,NR 

SWB(IB)  IB=1,NB 
SWR(IR)  IR=1,NR 

SVB(IB,IR,JB)  JB=1,NB 
SVR(IB,IR,JR)  JR=1,NR 

SUB(JB,JR,KB)  KB=1,NB 
SUR(JB,JR,KR)  KR=1,NR 

n/a 

SUB(JB,JR.-} 
SUR(JB,JR,-) 

n/a 

SVB(IB,IR,-) 
SVR(IB,IR,-) 

SUB(JB,JR,-) 
SUR(JB,JR,-) 

n/a 

(JB,JR) are found by leafing back from the second-period 
payoff matrix. 

This guide will be made clear by the examples. 

Changing the number of periods Is a real data change; 

hence, different optimal strategies and game values are to be 

expected for the examples for options 2A and 2B and the 

examples for options 3A, 3B, and 3C—and. Indeed, do occur. 

However, given the number of periods and decision days, the 

output option naturally does not affect the game values or 

strategies at all.  The examples for options 2A and 2B, for 

Instance, have exactly   the same game solution. 
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B.   SAMPLE OUTPUT OF INPUT VARIABLES (using output 
option 2B) 

NKHD,NKRO<NK8«I INKRA 
3 3 4 * 

30 

NPn.IflL^.iDLS 
H 7 n '^ 

IHO,j^OtKPO 
.0 6 1 

IPRv.IPRU 

1 1 

iHtpLH.IREPLR 

(1 0 
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tlUAl^UDlILI) 
«i*.o -0.0 -O.U -0.0 -0.0 -0,0 -0,0 

-O.U 

,   -J._v. 
-0.0 
-6.0 
.0,0 

-0,0 
-O.U 

-0,0 
-6.0 
-0,u 

-0.0 
-O.U 
-O.U 

-9.0 
-0.0 
-0,0 

.0 

.0 
-0 

-0 
-u 
-u 

.0 
^.iu 
.u 

.0 

.0 

.0 

-0 
.0 

-9 

.0 

.0 

.0 

.u 

.0 

.0 

.u 

-U.O 
-0.0 
-0.0 

6.0 
-0.0 

-O.U 
-O.U 

-U.O 
6.0 

-0.0 
-0,0 

-0.0 
-O.U 

-U.O 
-0.0 

-0,0 
iZ.O 

-0.0 
-0.0 

-O.U 
-O.U 

-O.U 
•U.O 

-u,0 
-U.O 

-O.U 
-O.U -U.O 

-0.0 
-0.0 

-O.U 
-0.0 

-O.U 
-O.U 

-O.U 
3.0 

-u,0 
-0.0 

-O.U 
.0.0 

.0.0 

.0.0 
-0.0 
10.0 

-0.0 
.0.0 

-U.O 
-O.U 

.0.0 
-U.O 

-0.0 
-0.0 

-O.U 
.O.U 

""'      .O.U 

 -«." 

.0.0 
-0.0 
-0.0 

-0.0 
-O.U 

-O.U 
-u.u 

.0.0 
3.U 

-0.0 
-U.O 

-0.0 
-U.O 

-0.0 -O.U -O.U .0.0 -U.O -O.o 

H^Al^HO,lU) 

aO.O -0.0 -U.O -U.O -U.O -0,0 -0.0 
'0.0 
-0.0 

-0.0 
-O.U 

-O.U 
-u.u 

-U.O 
20.0 

-U.O 
-0.0 

-S7u 
-0,0 

-0.0 
.0.0 

-0.0 
»0.0 
-0,0 
-0,0 

-0.0 
-O.U 
-U.O 
-0.0 

-u.u 
-u.u 
-O.U 
-O.U 

-U.O 
-0.0 
-u.u 
10,0 

-0.0 
-U.O 
-0.0 
-U.O 

-0,0 
-0,0 
-O.U 
-O.U 
-O.U 
-0,0 

.0.0 
-U.O 
-U.O 

-0.0 
10.0 

-0.0 
-O.U 

-U.O 
-O.U 

-0,0 
-u,u 

-0,0 
-0.0 -U.O 

-U.O 
-0.0 

-0.0 
-0,0 

-O.U 
-u.u 

-U.O -0.0 
-0.0 

-0,0 
-0.0 
-O.U 

-0.0 
-U.O 

-0,0 -0.0 -O.U -0,0 -U.O 

BAAlKdAflU) 

ibOO -0 -u -0 7b -u 

-0 

-0 
-0 
-0 

-0 
7b 

-u 
-u 

-0 
-0 

-0 
-0 

-0 
-0 

-0 
300 

-u 
-0 -u 

?5 
-u 

-0 
-0 

.U 

.0 -0 
-0 
.0 

-0 
-0 

-u 
-u 

-0 
-J 

-0 
-0 

.0 

.0 
-0 
-0 

-0 
^00 

-0 
-0 

-u 
-u 

-0 
-0 

-0 
-0 

.0 
-u -0 

-0 
• 0 

-0 
-0 

-u 
.0 

-0 
•♦u 

-0 
-0 

.0 

.0 
-0 
-0 

-0 
Zoo 

-0 
-0 

-u 
-u 

-0 
-0 

-0 
-0 

-0 
-u -0 

-0 

-0 

-0 
-0 

-u 
-u 

-0 
-0 

-0 
-0 

-0 
-0 

-0 

-0 

-0 -0 -u -u -0 .0 

AAAC^I^A.IU) 

<^300 -u -u -0 -0 .u -n 
-0 
-0 

-0 
-0 

-u 
-u 

-0 
-0 

-0 
-0 

.0 
-0 
-0 
-0 

-0 

 -0.. 

-0 
300 

-0 
-0 

-u 
-u 

-0 
-0 

-0 
-0  -fl. 

-0 
-0 

-0 
-0 

-u 
-u 

-0 
-0 

-0 
-0 

.0 
 -0 

-u 
-0 

-0 
-0 

-0 
♦ 00 

-0 
-0 

-u 
-u 

-u 
-ll 

-0 
-0 -0 

.0 
-0 

-0 
-0 

-0 -0 
.0 

-0 
-0 

-0 
.0 
.u 
.u 

-0 

_         -B. 

-0 
iOO 

-0 
-0 

-u 
-u 

-0 
-0 

-0 
-0 -0 

.0 
-0 

-0 
-0 

-u 
-u 

-0 
-0 

-0 
-0 

.0 

.0 
.u 
-0 

-0 
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C.   SAMPLE OUTPUT OF GAME SOLUTIONS 

1.       Option   2A 

'AYOt.r   MATHIX   roH 
u 

(jAMt   AT   b1 
U 

MOt       1 
u u 0 1 

u 
0 

U«00& 
U.OOU 

o.Ooo 
u.uoo 

u.uuo 
u.uuo 

U.OOU 
u.ood 

o.aiio 
o.ouo 

-2b9.Hl6 
-U7.352 

u 
u 

o.oov 
u.ooi> 

O.uOO 
u.uuo 

y:uUO 
il.UUU 

O.AAO 
U.OOU 

o.ouo 
o.ouo 

-60.26*1 
-leo.v40 

u 
1 

U.OOl- 
212.6ia 

U.UbO 
J'^.oil 

>|.UU0 
24.436 

u.ood 
13«.0b2 

o.ouo 
46.768 

-i»3.r33 
4.617 

llAME VALUE *.6171 

ttLUE HND   HtU   blH/<TEGlt!>  F^UK HtKIOD 1 
U.OOU 
o.oou 

O.uCO 
u.uOU 

u.bOb 
il.OUU 

U.OOU 
u.OOO 

o.ouo 
o.ouo 

l.UUU 
l.OUO 

bLUE «N0  REU  SIRATECJUS  KUH f'tMlUD i 

6 b 
0.000 
l.OOb 

l.uoo 
u.uoo 

o.obn 
O.UOO 

U.OOU 
U.OOO 

o.ouo 
o.ouo 

0.000 
0.000 
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Option 2B 

PAYOFF MATRIX FOR SAME AT STAr,E 
 1 0  

=>Wi 

1 -259.816 -53.888 102.782 -98.673 105.823 133.783 

n -269^600 0,000 
0.000 
0.000 0*000 n.nnn 

0,00ff 
0   000 

n 
-26n.791 
-267.381 

0,000 
0.000 

0.000 
0,000 

o|ooo 
0   000 

7r;oflo 
o.noo 

0,000 " 
0.000 

0 -261.B38 o.ono o.ooo D'TTOO 0,000 0.000 

-^*«i- 

VIJfl.JR) -■<!b9,8161 

STRATEGIES FO" fr''x°n 
1 .000 0.000 O.QOO 
1.000        oTinriJ        o.ooo" 

0.000 
0  000' 

o.ono 
0,000 

0,000 
o.ses 

PAYOFF   MATRIX   FOR GAME   AT STAflE      2 
1 

1           -137.352 
0 

-6.815 
0 

106.530 
0 

-37,054 
0 

109.44R 
0  '" 

136.242 
n           -143.J7? 
n          -149.252 

0,000 
0,000 

0,000 
n.ooo 

0  000 
0*000 o.nnn 

0.000 
0,000 

n           -140.119 
0           -147.474 

0,000 
0,000 

0.000 
0.000 

0 000 
o]oon n.nnn 

O.noo 
0,000 

n.noo 0,000 n.nnn n,noo 

6 

VIJI^.JR) -13^,3520  

1.000 n.ooo 0.000 0.000 o.oon Oiogo _ 
1,000 0,000 0.000 0.000 n.ooo o,ooir 

PAYOFF   MATRIX   FOR GAME   AT STABE      J 
1 

1             -60.268 
0 

24.495 
0 

110.616 
0 

4.802 
IT" 

117.742 
0   " 

139,345 
0              -6A,8'5 0,000 0.000 0   000 n.OTin 0,000^ 

.73,488 
-BJ.OfJ 
-71,445 

^JHI 

-68,?0J 

^T iRl 

0,000 
o;ooo 
0,000 

0,000 
0,000 
0,000 

0,000 0,000 

0 000 
0*000 
0   000 
o'^5oo 

OjOOO 

o.noo 
0.000 

0.000 
O.OBB 
0,000 
0,000 

V( JR.JR) -60.i!677 

HIMF AWU RED STRATEGIES FOR ^F'*!°n—?  
l.OOO 0.000 0.000 0.000 
1.000 0.000" 0.000 "TTTIOT" o.noo 

o.noo 
0.000 
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PtYOFF MATHIX FPU S«ME AT ST A SE  2 

n 
1 

-Isj.on'J 
0                         0 

0,000              0.000 
0 

0.000 
0 

o.noo 
d 

0.000 

0 
\ 
0 

.177.*54 

-17?.4»* 

o.uno          0,000 
0.000             0.000 

"3.^r7r    rrs.-8*T 
n.oon          0.000 

0   OOIT" 
0*000 

-3*^^5T  ^ 
0.000 

n,n(ns 
n.ooo 

TM;92? 
0.000 
o.oob 

0.000 
0,000 

203t«9  
OjOOO 

-16H,*95 0.000              0.000 0,560 0,000 

A            Mm 6 

iJHI                         -lOU.'JJVT 

0.000 
'tBIt^   F""   '"F"I"D 

0.000             0.000 1.000 n.goo 0.000 
1 .onu O.OOO              0,000 0,00(1 O.AOO 0,008 

PAYOFF MATRIX FOH SAME   AT   STARE      2 

1 
1 

-53.733 
0                         0 

31.172        164.931 
0 

10.650 
6 

iTn.ina 
0 

180.594 

0 .81.Bn3 
0.000              0,000 
0,000             0.000 

0  000 
o|ooo 

0.000 
0,000 

0.000 
0.000 

0 -57.3JB 
-7f,.986 

0.000             0,000 
0.000             0.000 

0   000 
0   000 

n.ooo 
o.noo 

0,000 
0.000 «) -67.765 0.000            0.000 UTTTST n.nno 0,000 

J«« 6 

Vljq, iJR) -bl. n26 

A"U   "tl>   -""A'tUItJ   F""   '^E"I"U 
1.000             0,000             0.000 

•> 
0.000 o.noo 0.000 

1 .onu o,ifoo         o,oinr 0,000 O.OflO 0,000 

PAYOFF MATRIX FOR GAME   AT   STARE      2 

n 
1 

-5.110 
0                         0 

O.OnO             0.000 
0 

0,000 
n 

0.000 
0 

0.000 

n -25.926 0,000             0.000 o'ooo 
223.133 

0.000 
216   404 

0.000 

n 
1.1 Sfl 

.2«;,0?A 
0.000            0,000 
0.000              0,000 

o'ooo 
0   000 

0.000 
0,000 

0,000 
0.000 

ft -R.l7a 0.000              0.000 0,000 o.ono 0,000 

J„. 6           JH« 6 

V(JR ,JR) 4.6171 

W-l>F AT^   TZD    'TKJTEGIE5    FD"   '•F'^IUD 
0.000             1.000             0,000 

2 
0.000 0.000 0.000 

1.000 0.000             0.000 0.000 0.000 0.000 

PAYOFF   MATRIX   FOR GAME   AT   STAGE      2 

1 
I 

21?.618 
0                     0 

248.930        282.677 
0 

226.529 
0 

278.994 
0 

273,679 
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1     ITS.778     0.000     0.000     0.000     0.000     0.000 
0 74.035 0.000 0.000 ?^*"'?     0.000     0^000 

""   <;o7.*7^   0.000   0.000   B.Too   oTSon   o.ooo 
73.192     0.000     0.000     0.000     0.000     0,000 

0.000 n     64.57SI    0.000    O.OOO o;ooo 0.000 

JR*    6    JH.    1 

VIJi^.JR)         ;?li.6l8? 

HI.Up AND "En STRATtGItS FOl» ^E^lOri  7 
1.000     0.000     0.000 0.000 o.ooo 

0.000 
0.000 
o.ooo 

P«YOFF MATRIX FOR SAME AT STAfiE 2 
I      0      0      5      r     0 

0      11.5fc5     0.000     0.000     0.000     0.000     0.000 
"0 is.isi 0.000 a;oTO ff.mro "     o.oflo"       o.ooo 

n               lp.2?3 0,000 0.000             0*000 0.000             0   000 
"I              39.821 7T735S TTr^-RTr— VI>T2 T315.067"     14r>25 

0 27.555 0.000 0.000             0   000 0.000             0.000 
"0             38.31B 0.000 0.000           0|008           O.oftO S.9B(r 

VIJB.JR) 39.8207     

HLUF AND "En STBATEGILS FOR PpHiOp—^  - 
 o.ooo 0.000 0.000 1.000 fljMB        0.000 

1,000 0.000 0.000 0,001) 0,000 0,080 

PAYOFF MATRIitFOR GAME AT STAHE  ?  
1         0         0         0~ 0 0 

n 18.582 0.000 0.000 0.000 0.000 0.000 
"0 i*.fl6o 0.000 0.600        o^TnjD o.oofl iiTTOir 
_n 15.038     0.000 0.000 O.OOfl "x!!!!!   0,000 
~n      21,639     0,000     0.000     O.OOO' O.OOO 0,000" 
J) 17.6H3     0,000 0,000 0^000 ^.000 0,000 
n      24.456    50.712    82.743    31.474 85.386 91.314 

T)m 5 d«i 3 

VIJR.JR) 24.456? 

BL^F AND RED sTR»TkGits FOR PE^IOO—^ - 
 0.000 0.000 0.000 0.000 J.JOO lj_O00 

1,000             0.000             0.000             OTJOO 0.000 0,000 

PAYOFF MATRIX FOR SAME AT STAGE 2 
 • 1—  0 ?r 
_n 6^.516 0.000 0.000 
n 90.487 0.000 0.000 
n 63.862     0.000     0.000 

~I 134.052 184.574 240.970 
n 65,001 0.000 0.000 

~0      65.997     0.000     0.000 
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VIJR.JRl  134.0521 —  

HtUg jtNu wtu STRtTumes yew ^EWJOO   »  
. 0.000    0.000    0.000    1.000  A.000    0.000 

r.Tnn)       ijTinni       oTmni ofuire o.too -—a^Saa 

P«YnFF MATRIX FOR 8*ME AT STASE g 
I        0 r T j -j- 

n             28.363    0.000 0.000 3*.*eo O.OOO 0.000 
<>             Z1.T9*    OTOOO OTOOO 33.276 oToOO 0.000 

-? '*•*" 0,000 0.000 30.BT7 0.000 o!oOO 
<>             3S.206    S;MO 0.000 Al'lST OToOO 0 000 

2T.9B3    0.000 0.000 35.0»S 0.000 0 000 n 

-«l 

VIJB.JR) ««7T5B^  ( 

BLUF AN(J Rbf) STRtTtGIEfl FOR ^F'^IOD—?  ., ' 

9"°!!S        9.'^.^^        0.000        0.000        o.ooo        i.ooo ir;;Tnni       oTTnro i^Wa r^nni idnra 1 m 
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PtYflFF   HOTHIX   FOB   6»HE   AT   ST*9E     1 
0 0 (T 0 g j- 

_" 0.000 0.000 o.goo o.ooo        o.ooo   -299.ait 
"" rtTOfrt r^nv ovinro o^-otro ir,Tnn)—.UT 39g 
"  0.0'"'     0.000     9.000     O'OOO     o|660  ".60'26i 

""" i'TOTT)        fftinni        BTSn        C"ni        BTM?—.iftt'««o 
_!^ 0.000    0.000    e.OOO    O OOO    o.ooo  -53 733 
"I        2\?.bie      397«n 7¥7T5«—rr*>5? fwrnn w^rr 

6AMp   V«LUF 4.»}71  

HLUF AND RK:n STHATEUILS FOR PEHIOO—i  
 i'.OOt'     0.000     0.000     0 000    0.000     1 000 

" frpsm        ffTtnro        o.ooo        o^inn) (rnnre I'ooo 

BI UF  AND  HED  STB/>TE6tE5  hOn  Pc^lOo 

t f, 
B'OOO I'OOO O'OOO 0.000 Q.QOO 0.000 
I'OOO0.000 0«000 0.000 0*000 0.000 
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3.       Option  3A 

PAYOFF MATRIX FOR GAME AT STAIJE  1 

0 
0 
0 
0 
0 
1 

1 
-13.7n8 
96.944 

209.360 
59.810 

209.227 
220.841 

0 
0,000 
0.000 
O.UOO 
0.000 
0.000 

64.633 

1 
-34.617 
10.139 
2b.209 
-7.705 
ii.lSS 
3a.487 

0 
0.000 
0.000 
0,000 
0.000 
0,000 

HI.546 

0 
o.noo 
0.000 
0.000 
o.noo 
o.noo 

69.116 

0 
0.000 
0.000 
0.000 
0.000 
0.000 

83.694 

GAME VALUE 32.4866 

BLUE AND RED STRATEGIES FOH PtWIOO 1 
O'OnO 
o.ooo 

0.000 
0,000 

0.000 
t.ooo 

0.000 
0.000 

0.000 
0.000 

1.000 
0.000 

BLUE  AND  RED  STRATEGIES  Fort  PEKIOO     2 

6 
n.ono 

3 
o.noo 0.000 0.000 0.000 1,000 

o.ooO 0.000 0.000 1.000 0.000 0.000 

113 



4.       Option  3B 

WAYOFF   M4TI?Iv   Flirt   Gn-'f   ij   STOie 
1 j 0 1 ft n 

n -34.0no '1,00!) -^.000 -?h.743 ft. n*i 1 n.pna 
n -tS.Th'J 0.' 1 :i i.r)" .?*,2n«i o.non 0,1100 
n • fiiJ.Ocb 11,'10 a n, f! j n -70 »n] 0. n 0 0 o.oon 
n .3'i.?',Z 'J.v'io i.iin -71>2S f .^nn C.nno 
0 -t7.)a'V 'i.uOu 'i.mo -??.'»*o r.ofin n.poiJ 

1 -ln.7t>< lT,i>6f. ftft.'^S'* -1 l.'^O" 3?t?73 3*.?1«. 

'H- 1           Trta 1 

«,IR, .TR) -11. 71)77 

MLUF   «N|)   Kfrn   ST«ATEr,I£.S   rflu Uc-iiu,,     , 
ft.pri)               ■1,01') -^.ftlO 
O.O'^O               1.jl)>l T.fill) 

HLUF   jNci   HEll   STl<,TF.r,TES   rnw .?F-iIiJn     i 

'i.uno 
1,00" 

.one 
,000 

* 4 

I . 0 « 0 11.010 ft-njo ;).0oo n«nn n.noo 
1 • n ft 0 ft.ftOll '1 • ft n ft 1,000 •  ft»0 f"" o.nog 

PAYnFF   MATRIv   Flli<   f^A   E   HT   ST.»r;K 
1 1 

« 76.'S-> n. '1 n 0 'I'ftJI 73.'>9f ft.iro 0.000 
It HS.ftftl 0.000 I'DJO 73,'i2S ft,330 O.DOP 
n 8A.9-'2 o.ooo ft. ft 0 0 7'i.477 ft.ftftO n.ooo 
0 Ifti5.n-j3 •}.')■>•) 3.aj3 '>0.«32 OODO O.DOO 
n 97.310 'j.iiiin n.ft )0 'l?.7rtn ft. 1(10 o.noo 
t llf.S"! 1iT.H67 ihi.«n l)6,>»44 14B.544 IQCfO-i 

Ha !»          IH. 1 

l(lR, ,I«) 'Jf..''43ft 

BLUE ANO REO STH4Tt6TeS m prKTOn  7 
o,oftO o^ona n,nn 
0.0^0 0,')■').) n.ftJO 

HLUF   »ND   PEn   STWATEriTE";   elf   PF«IO-,     I 

3_15C ft   111 
n.nfto 

1 ^nnn 
njooo 

1 • ft ft 0 1.000 t" ft.lO 1, JOC' ft •rftft 0.000 
I.OftO 0 . ft 1,) ft.POO 1.030 ft • ft (1 ft 0.000 

PAYnFF MATi^iv row i;»-'€   AT  "^i^r,t    ? 
1 0 0 

1 Zft^.Tta P27.T33 ^44.JJO '11.4150 717."^ftQ ?'7,07ft 

n 174.»i^'* 0.000 O.COO 0,000 ft.OCO 0,000 
n 1?7.S^2 I'.ilO.l ft . .-. il 1 0.000 r.fton o.fton 
n l<Sft.4H0 ft. 0 n 0 0 . ;' 0 0 1). oni- ft. ft ft 0 o.ooo 
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II 
n 
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5.   Option 3C 
I. ' 

The full output using option 3C consists of about 20 four-' 

or five-page sections, one for each first-period payoff entry 

computed.  The sections appear In the order that the first-    ■■ 
period payoff entries are computed, which depends on the Input '' 

data.  Shown below are the sections for the first and last pay- 

off entries computed, which are elements (1,1) and (5,3) of the 

first-period payoff matrix.  (To avoid undue length of this 

volume, the rest of the pages of output 3C have been omitted.) 

Each section has a second-period payoff matrix and game solution 

at   the   end,   preceded by a series of third-period payoff matrices 

and game solutions. 
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0 .3''.("=1 n.iioo 

n .3f.,5:'i 0,000 
n -3fl.'>Q7 o.cnc 

0 .3«.?c6 0.000 

JH. 4              lR = 1 

VIJR, JH) .3';.24Z 

r.e    3 
0 n n 0 

".4R«> 
t.. 0 0 0 

n.O(JO 

r.coo 
C . 0 0 0 

-?1.418 
O.COO 

u. b 0 0 
0^000 
0.000 

in.471 
n.nno 
n.non 

OfO'^O 
O.nno 

in.SIR 
n.ooo 

C . 0 0 0 
n.noo 
o.roo 

o.coo 0.000 D.OOO O.OOO 

B|UE   ANn   "ED   STRATEHTfS   F""   "F"T"n      1 
l.P'O O.OOG O.OOO 0.000 
1,010 0,000 ".('00 'J.ooo 

o.ono 
n.nnn 

0.0(10 
0.000 

PAYOFF   MAT«I«   FOR   G6"E   6T   STuRt      j 

1 -47.in9 -2S.934 -n.QOl -31.S4C -0.Q7S -O.B?3 

n .5-1,?T6 0,000 OjOOO ■J^dOO n.non n. 0 g 0 

0 .56.5-4 O.nou n.OOO 0  ono n.ioo 0,000 

0 -5l.5oo Q.OQU    . .    a»£LQO Q'UDD o.?ea olooo 
0 .5n.7nl 0.000 0.000 0^000 o.non 0.000 

0 -5S.O<;3 U.OOQ     - a.COD O'OQO .     n.JQQ O.OOQ 

JH. 5 i"= 1 _        ^. _   

VIJB.JR) -»7,1S9^     . 

HLUF AND BED STWJTEGTF'^ F"'*.PF''IOO __3__ 
1.0=0 0.000 0.000 
l.OnO 0,GOu        ... Ojj;oo 

0.000 
0 oon 

o.nno 
0 . n n 0 

0.000 
0   noo 

PAYOFF   MATRIX   FOR   RAMF.   AT   STAfit      3 
0 

17.(l9<J I .3R9 

0.000 0,000 
O.OQO (L,QQO_ 
0.000 0.000 
0,000 0   000 

HLUE  AND "En STHATEGTES  FtiR PF^TOO    3 
l.O'O O.OCC 0.000 0.000 O.POn 
1,000 0,000       o^oon 0,000     _.Q_,noo 

1 
1 

-ln,7<,'J 
0 

3.274 

0 
0 
0 
0 
II 

-27,5;1 
-42,nT0 
-23,44'* 

-41.439 
.4",448 

0.0 ou 
0.000 
0. 0 n 0 
O.l.nc 
O.Pog 

J„. .   6           ■)«. 1 

VIJR, ,JR) -10,7*.8 

1H.79S 1^.5*B 

, d.ililJl. o.oao 
O.ono o.ooo 
0,000 .Q.COO 
O.ono 0.000 

.".DOO 0,000 

0.000 
0.».0OO , 

PAYOFF   MATRIX   FOR   6Aff   AT   ?T«rtt      3 
1. 0 1_ 

\ . 17,0*6 32.547 45.13S 
5.571 0.000 o.'jon 

 0 
30.S45 
0.000 

*s.n*s 4e.o'.6 
0.000 0.000 
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n 

n 

.,1,4(-*              o.Oou 

" . 3 - 6              0 , (1 n (, 
-3.01 9              '1.0 0 0 
-^.PlS              0,000 

6             iH=           2 

JR)                                   l7.0ftf,T 

AND   '^EO   STH(,TERH^   F( 

1.0'n              o.('C0 
l.O**')              0,(100 

F   MATWIv   FDR   SA"t   AT 
1                         ,1 

4*,.0«;b         b!),7H4 
3'>,P'14               0,000 

37.715             0.000 
4o.f>n8              0.000 
33.o«l             0.000 
33.ftl9              U.OOO 

6             l«=           3 

JH)                               4f,,gt,67 

AND   "En   STI^ATEGIFS   r 

1,0-0            0,000 
1.0"0              O.OOU 

"F   MATHIX   FOH   SA'-iE   AT 
1                         0 

-13.7rB           U.ftni   " 
-16,");B              0,000 
.2o.nc2              0,000 
-I'i.fti?              0,000 
-19,471              O.'OO" 
.lfl,'5-iO              0,000 

6             'Hs           4 

JB)                          -13,7077 

AND  "En  STHATE(;TF'^  F 

1.0-0               O.'M-.rj 
1,000               U.OOO 

•F   MATHIv   FOH   R^>•E   AT 
1                         0 

33.?73           '^-<.'3'?fc 
3l,?33             o,noo 

2q,?4M                 0.0 00 
31,q77            n.coo 
2'>,f,l'i              n.dO'o 

3o.i.;a            o.ooc 

o.ooo 

_   ".CM!(3 

0^000 

0.000 

0,010 

0.000 

0,000 

0.000 
n 

n 
o.noo 0.000 

0,000 
OtOOO 
O.nin 

0.000 
0.000 

JH' 

«  HFf,^,|, 

V ( JB 

HL'JF 3 
o.ooo 
O.ooo 

0.000 
0.000 

o.ooo 
O.OOO 

0,000 
0,000 

HAVnf STAIt      1 
0 0 0 0 

1 
0 

'?.193 
0.000 

0,000 
O.OOO 

■5S.274 
0.000 

77.??7 
0.000 

7?.330 
0.000 

0 
(1 

O,0CO 
0^000 

c.ooo 
0.000 

0.000 
0.000 

n 
(1 

u.noo 
o.ooo 

0.000 
(1,000 

0.000 
0.000 

0.000 
0.000 

J„. 

V( JR 

HL«JF If)   fJrHfOn 1 

0.000 
p^o_00^ 

0,000 
0.000 

0,000 
0.000 

0,000 

0.000 

STA(5e      3 
0 

PAYOF 
0 0 0 

1 
0 

49.800 
0.000 

9.340 
0,000 

40.03? 
0.000 

40.275 
0.000 

n 
n 

o.ooo 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

n 
n 

0.000 
O.DOO 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

JH. 

V(JB 

HL"F iH ofKjor, 3 
0.000 
0 . 0 0 0 

0.000 
o.ooo 

0.000 
o.ooo 

0.000 
0.000 

--     

MAYn 

1 
(t 

Sinr.E     1 
0 

H3.ft04 
O.OOO 

0 
47.413 
0.000 

0 
fl3.497 
0.000 

0 
fl3.461 
0.000 

n 

n 
0.000 
O.OOO 

0,000 
0.000 

0,000 
0.000 

0.000 
0,000 

n 

0 
O.OOO 

0.000 

0.000 

oiooo 
o.ooo 
o.ooo 

0.000 

0,000 
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WtJI.JH) ll.<'7?c: 

l.n-0 o.cno 0,,-ion o.oon ''.n"" o.ooo 
1,0"0     O.fOl)     I.TOO     0,000     n.nio     0 000 

\^ 

PAYOFF M«TRI« FOH RJ"f AT t;TSr,t 
1 'J 0 0 n 0 

1 3*.2lb »i|,3h5 11" ?Hf> 41 .S')7 111.004 100.49? 
n 3i-.0"J n ,' OQ 0 OOO 0.^000 1.000 0.000 
II I^J.ST? (1.0 0 0 0 000 0.000 0.000 0.000 fl 32,3t7 0,0 nil r 000 0,000 0,000 0.000 
n 2?.7-79 0 .0 0 0 1 000 0" 0 0 n o.ooo 0.000 
n 2e.7p8 n, 0 0 0 0 OOO 0*000 1,000 0.000 

•^H' f,           JH. 6 

vun JR) 3*,?iS'l 

BLUF AND "En STHATEflTES poO i^^'lOo  1 
1,0"0     0,001     1.0 00     0.0 00     1,011 
1,0-0     O.OOO     1,100     0 000     1,010 

C.OOD 
0 000 

PAYOFF MATf)!* FUH 6«'<E AT STAr.t  3 
1 (1 0 0 1 0 

1 -26,743 -19,91S n nf', -2o.7n 11 ,947 n.307 
n -27.574 o.coo 0 QOO o.ooo 0.150 1.000 
n .2fl,444 0. jOO 0 000 0,000 1,000 0.000 
n -27,?T3 o.oou 0 coo 0.000 i.D!'0 0.000 
n .20,2^.4 O."00 0 100 0,000 1,110 0.000 
n .27,9^5 0,000 0 ,001 O^OOO 0,110 0.000 

•IH* 1 

V(Jfl,JHl .2f,.742.J, 

ML'Jr   AND   -^EO   STMATEfiTFS   rO"   t»F*<lOn      T 
i.oio 0.000 O.OOO 0,000 1.000 o.ono 

; 1,000 11.1)00 0,000 O.gD" O.OOQ i.OCO 

PAYOFF   MATR!»   FOH   IH"E   AT   STAfit 

•>». 

V(JR.JB) 

26.2rS 
2*.,976 
27.7=6 
26.7T7 
27.575 

-19.770 
0 . 0 1 0 
0 , (j 0 u 

0 , '■ '10 
1.010 

\? 
1) 
0 
0 
0 

5'35 
on 
00 0 
001 
(01 

27.3H2 o,roo 0 roc 

IR, 4 

Hl.Uf   aNn   RED   SIHATffiTE''   rn'»   ►'F'<II)(I 

1.0-0 0,ri;i o.noo 
1.010 O.C'OO 0.000 

1 1 0 
:1 S73 n.'Tf, 14,417 
0 001 1.100 1.100 
0 001 i.nno 0.000 
0 000 0,000 o.ooo 
0 000 i,:ioi o'oOO 
0 ,000 o.O-o 0,000 

O.OOO 
0   000 

,110 
.111 

0.000 
0.0(11 
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AYflFF 

1 
0 

1 

.?(<.4'-,7 

.27,*rl 

3           .X = 

0 

n 
n 

4 

E    41 
0 

7S7 
"fiO 
rno 
0 0 0 
"0 0 
oiu 

ST4r,t      1 
1 

J.COO 

0.000 
0.000 
o.noo 
0.(100 

n 
-?1.539 

0,000 

0 

o.OOO 

 !l-._ 

0.000 
n 
n 

0.000 
i).i)On 

0.000 
0^00 

o.noo 
o.oon 

0.000 
0^000 

0 
0 

O.OPO 
o.npo 

n.ooo 
0.000 

H' 

V(JH,JR) -Zf,.<H")a 

Ml.Uf:   AND   «En   ST»ATEr,It"i   F"«   t^F^Tln      T 
i.o"o o.coo        o.oan— 
1.0^0 M.UOO 0.000 0   000 

uvoffw" 
0.000 

0.000 
n.ooo 

PAYOFF   MarHTv   FOH   iia"F   AT   STSfiF. 
I II 0 

-?l.'i?3 -14.7*4 "..641 
-2?.9^7 O.'IOO o.noo 
-24.?<,6 0.000 O.POO 
.2?.4"lj 1.0 00 O.noo 
.23.0i"6 o.noo 0.000 
-Z3.4T5 '1.000 1.000 

4             !*<. 

) 

4 

.21.625" 

0.000 
0, OOP 
O^jjo 
0,000 
o.oou 

«(JB,JR)        

HuUp   jNn   "en   STH^TtlRTE'!   Ff"   "F^^T""      ■<          
I.OnO            O.OOO            0.050 UTTOO" 
1.000   o.coj   O.noo 0 000 

?A.<.73 
 O.OOO 

.000 

.000 
O.OOO 
0.000 

1.000 
1.000 

2*."27 
0.000 
0.000 
0.000 
0.000 
0.000 

0,000 
0.000 

PAYOFF MATSIY F0« I5»"E AT STAOt  3 
1 0 

I -22.o,.0 -13.4'ii 
n -24.2o6 O.OOO 
n .2';   "inS 11.000 
0 .23.P22 1.000 
n -2S.3;'J u.ooo 
n .24.0TI 1.000 

J„. S             l>f= 4 

V ( JR JH) .2?,<54il 

24.391   -16.S2IS 
O.OOP    0.000 
I"; 000      0 
o.noo 0 
n.ooo 0 
OtOOO o_ 

«|,UF- AND ►'en iTHATEr,TE^ FO" ''FH,),^ -^ 
1,0-J     1.000     1.000 
LO'I     0.00 0     0.(110 

?4.4ns 
O.OOO 

24.617 
0.000 

.000 
^000 

0,000 
O.POO 

0.000 
0,000 

.000 
OOO 

0.000 
O.POO 

0.000 
0.000 

.000 
^on 

0.000 
o.nno 

0.000 
0.000 
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J-AYnFF   MATHTv   F0><   GA IE   AT   Sr4f5c 

It 
1 

-34.906 
0 

n.ono 
0 

OT.OO -?6. 
1 

.743 
5 

0.1100 
0 

0.000 
n 
n 
n 
0 
1 

-4=;.76-* 

-35.?J2 
-47.1o9 
-10.7t'J 

0.:;!)i) 

0.000 
0.000 
0.000 

17.066 

0-OUO 
0 . ■! 0 ■) 
:).a')o 
0 • n 0 0 

4ft.USf, 

-?6, 
-36, 

-?1, 

-13, 

.?0'> 

.■Joi 
,62S 
.''4(! 
,70H 

O.OQO 

o.rtOO 
33.373 

0.000 
O.OOO 
0.000 
O.OOO 

34.?16 

IH. 1                   TKl: 1 

*(IC1, ,1") -13.7-)77 

JLUF   AND   HUn   STHATECTES   Fn^) "F«Ton      ' 
0,010              n^OOO 0.000 
O.OOO              0,000 0,000 

ii.UE: «'>'n PEn STRATEGTES FHH t.F-'ion    ^ 

0,000 
i!ooo 

.010 

.000 
1 .000 
r.ooD 

6 
i.ooo 
l.OiO 

4 

0.000 
O.OOO 

0.000 0.000 
-0...00O . 

r ,000 

..1.J107. 
0.000 
O.OOO 
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• -. 

[DELETED   OUTPUT   SECTIONS   OCCUR   HERE.] 

PAYOFF   MSTRIv   FOR   '!A"E   AT   "^TM-.t 
I c 1 ;l 0 0 

1             IH.";R8 2'i.t'in »«.-in? ?M.:i64 4».';H'> iB.'ftS 

n            I'.T'Z 1.0 0 u 0 . n n 0 o.noc 0 ,ono o.oon 
n             16.lfc6 O.l'OO o.nnn (1.000 n.onr n,noo 
n             17,»4S 0 .'. 0 u 0 • n (1 n 0^(1 on 0 • 0 0 n O.OOO 
0               l*.?l2 n.Doo 0« -i'lO o.onn O'OOO n.ono 
n             U.4a5 0, '1*10 ll.OIJp    _ ii.poo_ fl.^OO 0,000 

B«           1             |H. 

(JR.JB) IH.^HH'? 

HLUE   AND   BED   STKATECIIES   FriR   MFiMon      1 
i_(i;a o.tiro n.Dcn o oop o.ono p^ooo 
i,n»o n.oou ".ooo o'oon o.nni n,ooo 

P»YnFF M«THT« FOR (jA"E AT Sr».'it 
1 1) 

l>J.0n6 3T SiSH 
1*,.S;'3 (1 oon 
IS.512 n 000 
l^.^T* T 000 

\^.6->l 0 oop 

0 

7.004 
O.OQO 

0 
?a.7fc^ 

0,000 

o.oon 
^.ooo 
o.oon 

0.000 
o.con 
0.0 n 0 

1?.7«,6     0.000 

^ 0 
7.?7'i 47.MS 
0.000 0,000 

n.ooo O.OOO 
i.nm o.nno 
O.OOO 0.000 
0 , n 0 0 0.000 

VIJR.JR) lo.OQf,? 

BLUE «N0 «En STHATERTES FOW PFKjun  1 

1.0-0     O.OOO     0.0 00     0.000     n.ono     O.OOO 
1,000 O.OOO O.OOO o.ono o.oon 0,000 

PAYOFF   MATWIX   F0«   SA'iE   At   mArtE      1 
1 0 0 0 0 0 

1 iq.4m 30.3^0 4S.774 ?H.«7A 4<,.n11 4H.360 

0 U.no O.OOO O.UOQ 0.000 0,000 0.000 

0 14.on9 0.000 O.OJO 0.000 o.nno n.ooo 

n lS.7tl8 O.'IOO 5.000 0.000 o.OflO O.OOO 

0 ■ 14.OT? 0 . LI 0 0 0.000 ■). 11 n n o.non n.ooo 

0 is.i:' 0.000 O.OOO O.OOC O.oiiO n.ooo 

j^. 3             \'<. 1 

V( JB JH) 11.4747 

HLUE   AND   ''En   STHATEGJFS   FOI^   PEKIUH      1 
1.0-0 n.ooo 1.000 0.000 n.noo n.ooo 
l.OoO O.OOU U.UOO O.OOO o.ono o.ooo 
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P»YnFF   MAFHTX   fOH   G«"E   AT   ST.>nf 
1 M 

2?.'i-<i 3S.41«i •I'.uj^ 13.107 «i-».''47 Sl.llft 
l".*:)? 0 , 0 01^ 1.000 0.000 o.roo n.OOO 
16.XK'* 0 , 0 n 0 1.000 i!_00 0 "."jn 0 . n 0 0 
1V,2'=S 0,000 ''.00? o^')0O 0 1 010 O.POO 
17.0-1 O.OOO 1 , 0 0 0 .).C00 '•."lOO 0.000 
17.179 

iHa 

O.OOO 

1 

?2.'i''24 

■j.ooo V.ODO 0.000 0.000 

1.0-0 0.000 1.100 O.OOO o.fiiiO 0,000 
l.OnO O.dO 1.0JP o'ooo 0.D11 0.000 

PAYOFF   MATHIv   F0«   BA'E   «T   STonK 

V(JH,JB) 22.687' 

HL^F   AND   "En   STRATEGIES   FOR   PF^TOII      1 
1.0-0 l.UOO 1.10O 0.000 1.010 0,100 
i.om   0.003   1.000   oiooo   o.ooo   oiooo 

PAYOFF MATHIX FOH (34 'F AT STJfiE 

1 
22.6>l7 
lfl.3=;* 

0 
35.013 
0.000 

l'i.afl7 
19.2-15 
1S.01)B 
16.1')2 

0.000 
0.000 
O.OOO 
0.030 

0 

1,000 

0 
13.iB3 

O.OOO 

0 
SI,77ft 
1.001 

0 
>il .041 

0,100 
O.OOO 
0.000 
f'. {10 n 

'J .000 

0.000 
0.000 
0,000 
1,300 

0.011 
0.000 
i.nio 

0.000 

0.000 
0.000 
0.000 
0,000 

1 
1 

29,s;o 
0 

*3.7'55 
0 

S-'.^lO 
0 

42.22S 
0 

■;<(.';77 
0 

SB.660 

p 

0 
n 
0 

22.62'* 
17.«,;7 

24.07'* 
iq.ojs 
lP.3nB 

0,000 
0,000 
0,00.) 
0.000 
O.OOO 

n.oon 
O.OOO 
0.000 
0.000 
o.oaa 

O.OOO 
O.OOO 
0.000 
J . 0 0 0 
o.ooa 

n.coo 

O.O10 
O.O-aO 
1.101 
O.OOO 

n.noa 
n.OOO 
0.000 
0.000 
0.000 

JH« 6             l« = 1 

^ 
v( jn, ,JM) ^'j.mo-' 

HI.UF  AND '^En STIATERTES FT^ fr'i^ in     i 
1.0-0 O.JO'I 1.000 0.000 1.101 1,000 
l.OiO 0,030 3.000 O.OOO O.OOO 0.000 

PAYOFF   MAT'lIy   FOl< li«"t   rtT STor,e      1 
1 0 0 0 

1                  ♦■;.440 'i'i.?'»3 n7.<.)s i^S.17n 
(I                  3Q_4-.4 O.OOO 0.100 0,000 

n 0 
67.'7<(a 67.0»,(i 

1.001 0.000 
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n St.Sna T.'l'lJ 0 . .1 ■> 0 

n 
n 

♦n.4'^ 
3't,Pl ■) n . '110 

0 IS.141* D . '.1U I) 0.030 

JH = A      li^i ^ 
WIJS J«) iS.'i^ls 

1 .0 - n '}. 'I (10 0. n ri 0 

1 . 01^ 0 1." 0 ) .'■> . 'J 0 0 

0 . .) n n 

O.ODO 
0.000 
J.OOD 

0.000 
3.0 on 

0.031) 

O.flOO 
0.330 

0.330 

0.000 
0.030 

0.000 

o.non 
0.000 
o.omi- 

0.000 
0.000 

VttnFF   MATi^TX   Filrt   (i.\-t   ir   ^J\r,f 
1 1 

1 71.?DJ 7'J.1'5'< 
n fi6.33S " . 1) 3 3 

n 61 .5-it) ■.1,0 3,1 
II 67.3nJ o.nou 
0 61.776 3.00.) 
0 6?.n->4 3,003 

87.12"? 
).030 
n. 3!) 0 
3.033 

3,333 
0 . 0 0 0 

l>^. 

VIJR.JR) 71.?9?f 

1 .) 
26.105 42 363 
24.4^1 0 030 
2?.fle4 0 COil 
24.903 3 COO 
23.i;o 3 000 
23,4.5 3 000 

V(JR.JH) 26.1-)S' 

7H.434 
n^qoo 
0,000 
0,000 

O.noo 
0^1 (U 

1,0^0 0,030 O.noo 
1.0-0 3.1130 3,0 00 

fttriFF   MATRIX   FOH   liA"E   AT   ■ir.\r,t      ^ 

3 
R7.2Rn 
3,3 3J^ 
0.030" 
."•AOO, 
n.non 

- OtOOO 

67.644 
0,300^. 
0.3 00 
3.0 0 0 
6.000 
3.O0O 

Mi^Uf  AND "En  STHATEGTF? FO=? '^r"y'io 

1.3^0 0,000 3,030 

1.3nO 0,300 3.000 

0.000 3,030 

0.030 

87,487 
0.000 

D.oon 
0^000 

n.nne 
0.000 

n.ooo 
0.000 

0 0 0 
39,997 
0,000 

A7.74* 

o.noo 
67.886 
0,000 

0,000 
0.000 

n.oon 
o.noo 

0.000 
0.000 

0,000 
0.000 

0.030 
n.ooo 

0.000 
0.000 

0.000 

0.000 

PAYOFF   MATRIX   FOR   G»"E    AT   <;TA';t" 
1 0 

59.43* 7? 496 
S6,33B 0 300 
5S,17b 0 030 
SH,R'3J 1) 000 
SS,3?7 3 000 
5S.4o2 0 300 

0 
^1.391 
3,000 
3.300 
O.JOfl 
0.000 
3.Q13 

70,871 
_. o.ofla. 

0,000 
.. i.OM, 
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0,030 

<»1 .707 

3«noo 
.300 

n.ooo 
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-OtOOO 
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1.0-0 0,001) 0.000 
1,0"U 0,00,) 0,'i)0 
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0 

O.OOi) 
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0 . n 0 ) 
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I 0?.l3? 
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0 . 0II0 
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l.OiO O.POi) 0.0 00 0^100 0,110 0,000 
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PAYOFF   MAT«t»   Fl^   BA^e   AT   STA'St      1 

I 3 3 
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0 23.em O.COO O.OOO 0.000 0,000 0.000 
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HL^I; ANCl "En ST«ATEGTE5 fl" tp'-lOo 
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1.0-0     3,00 0 1,000 

1 0 1 1 1 0 
23,757 32.480 55.«05 T0.58»> ^«.»45 5'..37S 
2a,«»9 0.000 0.000 0 .000 n.noo O.OOO 
2?,0'T6 O.COO O.OOO o.nor 0.111 0.000 
23.1T3 O.COO 1.O0C O.OOC Q.noc C.100 
2?,1»S O.COO O.COO 0.000 1.010 O.OOO 
22,339 O.COO O.COO 0,000 o.nnc 0.000 

J'*= 4 

23.7571 

o.oor 
0.000 

I.OOO 
1.10" 

0.000 
0,000 
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p«ynFF M«T«I«    FOK (■«•■?.    »T <=.Tir,t      -i 
  — 

1 0 !) 0 A 0 
1 ?1.(1=:'5 3?.361 S4.76n 10.557 '54.691 '5';.?n7 
0 2?.?W T.COO TOOO 0,000 "•lOO OjiISi 
n ?1.3o2 1. C 0 0 o.onn o.ono n.0?0 0.000 
r ?S.4l3 n.COO 0. n 0 n O.Oon ?.oco o.iaii 
n ?1.5o9 O.C10 0.000 0.000 n.ooo 0.000 
n 21.6*7 P.000 1. r 9 f) O.OOO "•000 Jl^QBO 

''M* 3                |H. 't 

VIJR.JR) ?3.05S»- 

HI.UF   AND   "En   STHATERIFS   FT<   BF"IOn 
1.0-0 il.OOO l.nio 
1.0-0 O.COO 1.000 

oon 
OOn 
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n.OCO 

0.000 
0.000 

«YPFF M«TRty   FOU Sai'E   «T ST4f,t      1 
1 0 0 r 0 0 

25.?7* 35.467 61.147 13.416 61 .•ins 61.93* 
2*.i;9 0.000 O.fOO 0^000 0,010 1.000 
2?.<»o5 0.000 1.000 0.000 1.000 o.ono 
?4.442 
23.1-*B 

0.000 

n.ooo 

0.100 

0.000 

0,000 
0.000 

0.000 0.000 

0.000 0.000 
23.4-2 0.000 1.000 o.ooc 1,010. 0.000 

i'*. 

VIJB,JR) 25.2737 

HLUF »Nn "En STHATERTES FDB "ckfUn    i 
1.0-0 n.ooo 0.100 0.001 
1.0 = 0     0,000     C.iJOO     0..00C 

.000 0.000 
0.000 

PAYOFF MATRIv FOH 5A"f. «T STAGt  1 
1 0 0 

24.1-.8 34.999 5C.061 
23.0'8 1.000 O.llOO 
Z1.0i9 o.roo n.ooo 
23.3fl 1.100 1.111 
22.116 1.000 1.100 
2?.?'J6 0,010 i.roo 

iHc 4 

24.137n 

1 
13.0B5 
0,000 
b.noc 
0.000 
0.500 
0,000 

VIJB.JR) 

HLUF AND RED STRATtfirFS FPB Prf-iOn    i 

1.0-0 0.100 o.roi 0.001 
1.000 o.onu o.roo 0»ooo 

eo.ill 
 1.1O0 

n.100 
1,110 
0,100 
1.100 

1.111 

59.734 
0.000 

0.000 
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PAYOFF   MuTHTy   FDrf   i;«  'f    4T   ^T/int 

"(la,l«) 

1 0 ,1 1 0 0 
1 p.'imj '^. .1 00 '!•(  CO P^.S?? " • r .1 n 0.1)00 
19.no6 f:, ,iino c • c a <• 23.757 :■ . 0 0 0 0.000 
11,490 fi. ,(■00 " . r; 0 0 ?3,05° n.mn c.ooo 
■^Z.'.-Z n, .000 O'COO 25.274 Q'POO cooo 2?.ftti7 n. . (' n 0 'I. n 0 0 P4.13B i.o^in P.OOO 
^q.'^-'U ■iS. .440 71.?9T ?h,19= S9.4T0 ■54.409 

Tl^ = 7 

2h. ,195' 

HLUF    AND    fiEn    STU4TEGTtS    Fn'J    PFHJOP       ' 
1,0*0 fi.ioo fi.nor 

".O'-o o.^oo r.co!' 

HLUE ,Nn HEn STWjTffiits FOO ppfion    i 

o,non 
liooc 

"."Of 

0 » D"0 
1 .000 

c.ooo 

6 4 

i.n^o 
i.oro 

0.000 

0 . 0 0 0 C'OOO 
O.OOr 
0.000 

"•rift 

"•Of 0 
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APPENDIX A 

ALPHABETICAL LISTING AND DEFINITIONS OF INPUT VARIABLES 



Variable Name Definition 

BAA(KBA,ID)    Blue aircraft added, by kind of Blue aircraft and day 
(Including day 1). 

BADRI(INDB,TYR) Air-to-air detection parameter for Blue attackers detect- 
ing Red Interceptors. 

BAKRI(INDB,TYR) Air-to-air kill parameter for Blue attackers: 
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA 

killing Red Interceptors: 
1 - GP; 2 - SP. 

BALPHA(TYB,MSB) Fraction of Blue attackers that do not  jettison their 
ordnance and fly back but continue on, by Blue attacker 
type: 

1 - GP; 2 - SP 
and attack mission: 

1 - CAS; 2 - ABA. 

BCWGT Weight for cumulative Blue CAS firepower delivered (must 
be zero if M0E=4). 

BD(15)        Proportion of Blue divisions destroyed—vector of break- 
point ordlnates for Interpolation. 

BDA(KBD,ID)    Blue divisions added, by kind of Blue division and day 
(including day 1). 

BDRNS(2)       Parameter for Blue detecting Red nonsheltered aircraft: 
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft. 

BDRS(TYB)      Parameter for Blue detecting Red shelters: 
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft. 

BFRACl        Pl'actlon of Blue aircraft on base before change in sortie 
rate. 

BPRAC2        Fraction of Blue aircraft on base after change in sortie 
rate. 

BIDRA(TYB,INDR) Air-to-air detection parameter for Blue Interceptors 
detecting Red attackers (subscripted as for BIKRA, below). 

BIKRA(TYB,INDR) Air-to-air kill parameter for Blue interceptors: 
1 - GP; 2 - SP 

killing Red attackers: 
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA. 

BKFiNS(2)       Parameter for Blue killing Red nonsheltered aircraft: 
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft. 
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Variable Name Definition 

BKRS(2) 

BPARK 

BPASS(TYB) 

BQWGT(2) 

BSAMZR(TYR,MSR) 

BSWGT(]yiS) 

B4AL 

B4AN1,B4AN2 

B4AS1,B4AS2 

B4B 

B4NS1,B4NS2 

B4SN1,B4SN2 

DBQRA 

Parameter for Blue killing Red shelters: 
1 - Blue GP aircraft; 2 - Blue SP-ABA aircraft. 

Number of Blue parking areas for aircraft on each Blue 
airbase. 

Number of passes per Blue ABA sortie by 
1 - GP-ABA aircraft; 2 - SP-ABA aircraft. 

If M0E=4, BQWGT(l) is weight for surviving Blue general- 
purpose aircraft; BQWGT(2) is not used. If M0E=5, 
BQWGT(l) is weight for Blue GP surviving aircraft minus 
desired Blue QRA; BQWGT(2) is weight for desired minus 
actual Blue QRA. 

Proportion of Red attack sorties by type: 
1 - GP; 2 - SP 

and by mission: 
1 - CAS; 2 - ABA 

destroyed by Blue ground-to-air weapons. 

Weights for surviving SP aircraft (KBA=2,3,4), by kind of 
aircraft: 

1 - SP-CAS; 2 - SP-ABA; 3 - SP-INT. 

.Overlap factor (between 0 and 1) for Red munitions at the 
Blue airbase. 

Lethal area covered by one pass of a Red GP- or SP-ABA 
aircraft (resp.) dropping "anti-nonsheltered" munitions 
against nonsheltered aircraft. 

Lethal area covered by one pass of a Red GP- or SP-ABA 
aircraft (resp.) dropping "anti-shelter" munitions against 
shelters. 

Area (in square meters) of a typical airbase on which Blue 
aircraft might be located. 

A reduction factor applied to B4AN1 or B4AN2 (resp.) when 
"anti-nonsheltered" munitions are dropped on shelters. 

An expansion (or reduction) factor applied to B4AS1 or 
B4AS2 (resp.) when "anti-shelter" munitions are dropped on 
nonsheltered aircraft. 

Desired Blue Quick Reaction Alert aircraft level (number 
of aircraft). 
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Variable Name Definition 

DRQRA 

FA(15)  ■' 

FBA(KBA) 

PBD(KBD) 

FBSK 

FRA(KRA) 

FEED(15) 

FTO(KRD) 

HFA(15) 

FTM)(15) 

msK 

GVA 

lAA 

IBABA 

IDBSRC 

IDL2 

IDL3 

Desired Red Quick Reaction Alert aircraft level (number of 
aircraft). 

FEBA advance—vector of breakpoint ordlnates for Inter- 
polation. 

Firepower per successful Blue CAS sortie: 
1 - by a GP plane on CAS; 2 - by a SP-CAS plane. 

Firepower per Blue division. 

Fraction of Blue aircraft shelters hit by Red that are 
destroyed. 

Firepower per successful Red CAS sortie: 
1 - by a GP plane on CAS; 2 - by a SP-CAS plane. 

Force ratio for Blue division destruction—vector of 
breakpoint abscissas for Interpolation. 

Firepower per Red division. 

Force ratios for FEBA advance—vector of breakpoint 
abscissas for Interpolation. 

Force ratios for Red division destruction. 

Fraction of Red aircraft shelters hit by Blue that are 
destroyed. 

Game value added (i.e., value added to each payoff entry 
to make it positive for the game-solving procedure). 

Indicator for air-to-air combat mode: 
0 - basic method; ' 
1 - method where some attackers drop their ordnance, 

then shoot back at enemy Interceptors. 

Indicator for Blue ABA attack mode of Red airbases 
(1, 2, 3, or 4). 

Day for Blue sortie rates to change. 

First day of second period; if two periods, first day of 
first period (i.e., day 1). 

First day of third period; if two periods, first day of 
second period. 

A-3 



Variable Name Definition 

IDRSRC 

IPRU 

IPRV 

IRABA 

IREPLB 

IREPLR 

IRO 

IR3SH 

JRO 

KRO 

MOE 

MOET 

NB 

NFRBD 

NFRFA 

NFRRD 

NID 

Day for Red sortie rates to change. 

Indicator for printing third-period game results. 

Indicator for printing second-period game results: 
0 - do not print; 1 - print. 

Indicator for Red ABA attack mode of Blue airbases 
(1, 2, 3, or i4). 

Indicator for casualty replacement of Blue ground forces: 
0 - no Blue ground casualties are replaced; 
1 - all Blue ground casualties are replaced. 

Indicator for casualty replacement of Red ground forces. 

First Red allocation to use in solving first-period games 
(must not exceed NR). .      

Indicator for Red SP-ABA aircraft to be sheltered:   '■ 
0 - do  shelter them; 1 - do not  shelter them. 

First Red allocation to use in solving second-period 
games (must not exceed NR), 

First Red allocation to use in solving third-period games 
(must not exceed NR), 

Measure of effectiveness to be optimized: 
1 - FEBA; 2 - firepower difference; 
3 - air firepower difference; 
4 - surviving aircraft, weighted by type; 
5 - generalized air measure, including QRA, 

Day on which MOE is to be found. 

Number of Blue pure strategies (all pure strategies are 
available in each period). 

Number (up to 15) of force ratios for Blue division 
destruction. 

Number (up to 15) of force ratios for FEBA advance. 

Number (up to 15) of force ratios for Red division 
destruction. 

Number (up to 90) of days In war. 
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Variable Name Definition  

NKBA Number of kinds of Blue aircraft. i 

NKBD Number (up to 3) of kinds of Blue divisions.  > 

NKRA Number of kinds of Red aircraft. ' 

NKRD    ,     Number (up to 3) of kinds of Red divisions. 

NPD Number (up to 3) of periods in war. 

NR Number of Red pure strategies (all pure strategies are 
available in each period). :      , 

RM(KRA,ID)    Red aircraft added, by kind of Red aircraft and day 
(including day 1). 

RADBI(INDR,TYB) Alr-to-alr detection parameter—Red attackers detect Blue 
interceptors. 

RAKBKlNDRjTYB) Alr-to-alr kill parameter; Red attackers—   1 
1 - CAS; 2 - ABA; 3 - CAS; 4 - ABA 1 

kill Blue interceptors: 
1 - GP; 2 - SP. 

RALPHA(TYR,]yiSR) Fraction of Red attackers that do not jettison their 
ordnance but continue on, by Red attacker type and 
mission. 

RCWGT Weight for cumulative Red CAS firepower delivered (must 
be zero if M0E=4). 

RD(15)        Proportion of Red divisions destroyed. 

RDA(KRD,ID)    Red divisions added by kind of Red division and day 
(Including day 1). 

RDBNS(2)       Parameter for Red detecting Blue nonsheltered aircraft: 
1 - Red GP aircraft; 2 - Red SP-ABA aircraft. 

RDBS(TYR)      Parameter for Red detecting Blue shelters: 
1 - Red GP aircraft; 2 - Red SP-ABA aircraft. - 

RFRACl        Fraction of Red aircraft on base before change in sortie 
rate. j      .. 

RPRAC2        Fraction of Red aircraft on base after change in sortie 
rate. . i 
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Variable Name Definition 

RIDBA(TYR,INDB) 

RIKBA(TYR,INDB) 

RKBNS(2) 

RKBS(2) 

RPARK 

RPASS(TYR) 

RQWGT(2) 

RSAMZB(TYB,MSB) 

RSWGT(MS) 

R4AL 

R4AN1,R4AN2 

R4AS1,R4AS2 

R4B 

R4NS1,R4NS2 

R4SN1,R^SN2 

Alr-to-alr detection parameter; Red Interceptors detect 
Blue attackers. 

Alr-to-alr kill parameter; Red Interceptors— 
1 - GP; 2 - SP 

kill Blue attackers: 
1 - GP-CAS; 2 - GP-ABA; 3 - SP-CAS; 4 - SP-ABA. 

Parameter for Red killing Blue nonsheltered aircraft: 
1 - Red GP aircraft; 2 - Red SP-ABA aircraft. 

Parameter for Red killing Blue shelters: 
1 - Red GP aircraft; 2 - Red SP-ABA aircraft. 

Number of Red parking areas for aircraft on each Red 
alrbase. 

Number of passes per Red ABA sortie by— 
1 - Red GP-ABA aircraft; 2 - Red SP-ABA aircraft. 

Weights for Red surviving GP aircraft and/or QRA 
(analogous to BQWFT(')). 

Proportion of Blue attack sorties by type and mission 
destroyed by Red ground-to-air weapons. 

Weights for surviving SP Red aircraft, by kind of 
aircraft. 

Overlap factor (between 0 and 1) for Blue munitions at 
Red alrbase. 

Lethal area covered by one pass of a Blue GP- or SP-ABA ' 
aircraft (resp.) dropping "antl-nonsheltered" munitions 
against nonsheltered aircraft. 

Lethal area covered by one pass of a Blue GP- or SP-ABA 
aircraft (resp.) dropping "anti-shelter" munitions against 
shelters. 

Area of a typical alrbase on which Red aircraft might be 
located. 

A reduction factor applied to R4AN1 or R4AN2 (resp.) when 
"antl-nonsheltered" munitions are dropped on shelters. 

An expansion (or reduction) factor applied to R4AS1 or 
R4AS2 (resp.) when "anti-shelter" munitions are dropped 
on nonsheltered aircraft. 
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Variable Name Definition  

S0RRB1(TYB,MSB) Sortie rates for Blue before day IDBSRC, by type of aircraft: 
1 - GP; 2 - SP 

and by mission: , 
1 - CAS; 2 - ABA; 3 - INT. . ' 

S0RRB2('n^,MSB) Sortie rates for Blue on and after day IDBSRC, by type of 
aircraft: 

1 - GP; 2 - SP ;■■ ' ■        ■    ' ■ !  ■ /  ■ 
and by mission: , .  v 

1 - CAS; 2 - ABA; 3 - INT. , ' 

S0RRR1(TYR,IVISR) Sortie rates for Red before day IDRSRC, by type of aircraft: 
1 - GP; 2 - SP 

and by mission: 
1 - CAS; 2 - ABA; 3 - INT. . ' ' ■  '   ' 

S0RRR2(TYR,MSR) Sortie rates for Red on and after day IDRSRC, by type of 
, .   aircraft: ,  :. 

1 - GP; 2 - SP , ■ 
and by mission: ■'-■■ '  ■. 

■. . ■ 1 - CAS; 2 - ABA; 3 - INT. .  ■' 

XNBAA Number of notlonallzed Blue alr-to-alr conbat regions (on 
Blue side of FEBA). :.       . 

XNBAB Number of notlonallzed (Identical) Blue alrbases. 

XNRAA     •■   Number of notlonallzed Red alr-to-alr combat regions (on 
Red side of FEBA). 

XNRAB Number of notlonallzed (Identical) Red alrbases. 
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APPENDIX B 

ALPHABETICAL LISTING AND DEFINITIONS OF 
COMPUTED VARIABLES OF SUBROUTINE CAM 



Variable Name Definition 

ABQRA 

ABQRAN 

ABQRAS 

ARQRA 

ARQRAN 

ARQRAS 

BA(TY,MS) 

BAAS 

BAD(KBA,ID) 

BAP(ID) 

BAPB(TY,]VIS) 

BAI(KBA,ID) 

BAKAA(W,MS) 

BAKNS 

BAKS 

BAL(TY,MS) 

BANAS 

BANF(TY,MS) 

BATP 

Actual number of Blue QRA aircraft (GP aircraft designated 
as QRA). 

Number of nonsheltered Blue QRA aircraft. 

Number of sheltered Blue QRA aircraft (QRA are given 
priority in sheltering). 

Actual number of Red QRA aircraft (GP aircraft designated 
as QRA). 

Number of nonsheltered Red QRA aircraft. 

Number of sheltered Red QRA aircraft. 

Blue aircraft on missions, by aircraft type (GP or SP) 
and mission. 

r 
Blue GP aircraft assignable to missions. 

Blue aircraft destroyed on day ID, by kind of Blue 
aircraft. 

Blue air firepower (i.e., successful CAS firepower) 
delivered on day ID. 

Blue aircraft that fly back to Blue airbase, by aircraft 
type and mission. 

Inventory of Blue aircraft at beginning of day ID, by 
kind of Blue aircraft. 

Blue aircraft killed in the air-to-air interaction, by 
aircraft type and mission. 

Blue nonsheltered aircraft destroyed.        ; 

Blue sheltered aircraft destroyed. 

Blue aircraft lost to enemy SAMs (ground-to-air 
interaction), by aircraft type and mission.     i 

Blue GP aircraft not assigned to missions. 

Blue aircraft not flying (i.e., staying on the base): 
positive only if the sortie rate is less than 1.0. 

Blue attack total passes (=PBABA(1)+PBABA(2)). 
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Variable Name Definition 

BATS 

BATSl 

BAVUL(KBA) 

BAVULT 

BDD(KBD,ID) 

BDI(KBD,ID) 

BP(ID) 

BFRAC 

BGP(ID) 

BITS 

BITSl ■■ ■:; ■ 

BPENG(TYB) 

BPOPNS(KBA) 

BPOPS(KBA) 

BS(TY,MS)' 

BSENG(TYB,MSB) 

BSFB(TY,MS) 

Blue attack sorties (CAS and ABA). 

Blue attack sorties per notlonallzed alr-to-alr combat 
region on Red side of FEBA (BATS1=BATSANRAA). 

Blue aircraft vulnerable to enemy ABA, by kind of Blue 
aircraft (not Including QRA). 

Total Blue aircraft vulnerable to enemy ABA (not Including 
QRA). 

Blue divisions destroyed on day ID, by kind of Blue •    - ■ 
division. 

Blue division Inventory at beginning of day ID, by kind 
of Blue division. 

Blue total firepower (ground plus successful CAS) 
delivered on day ID. 

Fraction of Blue aircraft on base.    ■ . . 

Blue ground firepower delivered on day ID, 

Blue Intercept sorties.  ■    ■ . ■  ■ 

Blue Intercept sorties per notlonallzed alr-to-alr combat 
region on Blue side of FEBA (BITSI=BITS/XNBAA). 

Proportion of Blue Intercept sorties engaged that are of 
type TYB: 

1 - GP; 2 - SP. 

Population of nonsheltered Blue aircraft. 

Population of sheltered Blue aircraft (i.e., number of 
aircraft), by kind of Blue aircraft (Including QRA). 

Blue sorties, by aircraft type and mission. 

Blue attack sorties engaged by Red Interceptors, by type . 
of Blue aircraft and attack mission only: 

1 - CAS; 2 - ABA. 

Blue sorties that fly back to Blue alrbase and do not 
attempt to deliver ordnance (BSFB(TY,3)=0; the whole 
array is zero if the first alr-to-alr attrition method 
is used). 
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Variable Name Definition 

BSHEL 

BSHELl 

BSHELK(ID) 

BSKAA(TYB,iyiSB) 

BSL(TY,MS) 

BTOT 

BTOTNS 

BTOTS 

B4AN 

B4AS 

B4NS 

B4SN 

CBAF(ID) 

CBF(ID) 

CRAF(ID) 

CRP(ID) 

DPEBA 

DFOBA 

FEBA(ID) 

FRBR 

Number of Blue shelters (recomputed each day). 

Blue shelters remaining after QRA aircraft are sheltered 
(zero if ABQRAN > 0.0). 

Blue shelters destroyed on day ID. ' 

Blue sorties killed in the air-to-air interactions, by 
aircraft type and mission- 

Blue sorties lost to enemy SAMs (ground-to-air inter- 
action), by aircraft type and mission. 

Total Blue aircraft vulnerable to ABA (=BTarS+BTOTNS). . 

Total nonsheltered Blue aircraft (= I  BPOPNS(KBA)). 
KBA 

Total sheltered Blue aircraft (= I  BPOPS(KBA)). 
KBA 

Average area covered by a Red "anti-nonsheltered" munition. 

Average area covered by a Red "anti-shelter" munition. 

Average reduction factor when Red "anti-nonsheltered" 
munitions are used against shelters. 

Average expansion factor when Red "anti-shelter" munitions 
are used against nonsheltered aircraft.      . 

Cumulative Blue CAS firepower delivered to date. 

Cumulative Blue ground plus CAS firepower delivered to 
date. 

Cumulative Red CAS firepower delivered to date. 

Cumulative Red ground plus CAS firepower delivered to 
date. 

FEBA advance. 

Negative of FEBA advance. ' 

FEBA position at end of day ID. 

Force ratio of Blue to Red firepower. 
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Variable Name Definition 

FRRB 

IBARI . 

IBIRA 

IDL 

IDU      ■ ■ 

IPD 

NTN 

PBABA(TYB) 

PBDID 

PRABA(TYR) 

PRDID 

PRODI, PR0D2, 
XI, X15, X2, 
DENOM 

PROPB(MS,IPD) 

PROPR(MS,IPD) 

Q 

RA(TY,MS) 

RAAS 

Force ratio of Red to Blue firepower (=1/PRBR). 

Check variable for the Blue attacker-Red Interceptor 
Interaction. 

Check variable (the Blue Interceptor-Red attacker ' ■ 
attritions are zero If either side has zero sorties; 
IBIM then Is set to 1, and the attrition computation Is 
bypassed). ■   : 

First day for which assessment Is to be^ conputed In that 
particular call of CAM.  ■ ■ 

Last day for which assessment Is to be computed In that 
particular call of CAM* 

Period of war. 

Number of Iterations of Newton's method to find optimal Q 

Blue ABA aircraft passes by type of ABA aircraft: 
1 - GP; 2 - SP. , 1 .    ■■■ 

Percent Blue divisions destroyed. 

Red ABA aircraft passes by type of ABA aircraft: 
1 - GP; 2 - SP. 

Percent of Red divisions destroyed. 

Working variables for computing attritions In second 
method (alr-to-alr). 

Proportion of Blue GP aircraft assigned to mission MS 
In period IPD (in two-period war, IPD Is 2 for the first 
period and 3 for the second). 

Proportion of Red GP aircraft assigned to mission MS 
in period IPD. 

Proportion of Blue passes to attack Red shelters— 
computed if IBABA=2 or 4. Or proportion of Red passes to 
attack Blue shelters (the remainder attack Blue 
nonsheltered aircraft)—computed if IRABA=2 or 4. 

Red aircraft on missions, by aircraft type and mission. 

Red GP aircraft assignable to missions. 
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Variable Name Definition 

RAD(KRA,ID) 

RAF(ID) 

RAI(KRA,ID) 

RAMA (TY,MS) 

RAKNS 

RAKS 

RAL(TY,MS) 

RANAS 

RANF(TY,MS) 

RATP 

RATS 

RATSl 

RAAML(KBA) 

RAVULT . 

RDD(KRD,ID) 

RDI(KRD,ID) 

RF(ID) 

RPRAC 

RGF(ro) 

Red aircraft destroyed on day ID, by kind of Red aircraft. 

Red air firepower delivered on day ID. 

Red aircraft that fly back to Red alrbase, by aircraft 
type and mission. 

Red aircraft inventory at beginning of day ID, by kind of 
Red aircraft. 

Red aircraft killed in the air-to-air interaction, by 
aircraft type and mission. 

Red nonsheltered aircraft destroyed. 

Red sheltered aircraft destroyed. 

Red aircraft lost to enemy SAMs (ground-to-air inter- 
action), by aircraft type and mission. 

Red GP aircraft not assigned to missions. 

Red aircraft not flying (i.e., staying on the base; this 
is positive only if the sortie rate is less than 1.0). 

Red attack total passes (=PRABA(1)+PRABA(2)). 

Red attack sorties (CAS and ABA).     ■ ■ 

Red attack sorties per notlonallzed air-to-air combat 
region on Blue side of PEBA (RATS1=RATSANBAA). 

Red aircraft vulnerable to enemy ABA, by kind of Red 
aircraft (not including QRA). 

Total Red aircraft vulnerable to ABA that can be 
sheltered (not including QRA). 

Red divisions destroyed on day ID, by kind of Red 
division. 

Red division Inventory at beginning of day ID, by kind of 
Red division. 

Red total firepower delivered on day ID. 

Fraction of Red aircraft on base. 

Red ground firepower delivered on day ID.    i 
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Variable Name Definition 

KITS 

RITSl 

RPENG(TYR) 

RPOPNS(KRA) 

RPOPS(KRA) 

RS(TY,NB) 

RSENG(TYR,MSR) 

RSPB(TY,MS) 

RSHEL 

RSHELl 

RSHELK(ID) 

RSKAA(TYR,MSR) 

RSL(TY,MS) 

RTOT 

RTOIWS 

RTOTS 

Red Intercept sorties.    ■  '    ' '"  ■ 

Red  Intercept sorties per notlonallzed alr-to-alr combat 
region on Red side of FEBA (RITS1=RITSANRAA). 

Proportion of Red Intercept sorties engaged that are of 
type TYR. 

Population of nonsheltered Red aircraft, by kind of Red 
aircraft. 

Population of sheltered Red aircraft, by kind of Red 
aircraft. 

Red sorties, by aircraft type and mission. 

Red attack sorties engaged by Blue Interceptors, by type 
of Red aircraft and attack  mission only: 

1 - CAS; 2 - ABA. 

Red sorties that fly back to Red alrbase and do not 
attempt to deliver ordnance (RSFB(TY,3)=0; the whole 
array is zero if the first air-to-air attrition method is 
used). 

Number of Red shelters (recomputed each day). 

Number of Red shelters remaining after QRA aircraft are 
sheltered. 

Red shelters destroyed on day ID.   "  ■    ■■ ■ 

Red sorties killed in the air-to-air Interactions, by 
aircraft type and mission. 

Red sorties lost to enemy SAMs (ground-to-air interaction), 
by aircraft type and mission. 

Total Red aircraft vulnerable to ABA (=RTOTS+RTOTNS). ; ' 

Total nonsheltered Red aircraft (= \  RPOPNS(KRA)). • 
KRA 

Total sheltered Red aircraft (= J RPOPS(KRA)) 
KRA 
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Variable Name Definition 

R4AN 

R4AS 

R4NS 

R4SN 

SHELB(ID) ■ 

SHELR(ID)  ■■ 

SORRB(K',MS) 

SORRR(TY,]yiS) 

SRB 

SRR 

SUM, PROD, XI, 
X15 

SUMB, SUMR 

VBADRI(INDB) 

VBDRNS 

VBDRS 

VBIDRA(TYB) 

VBKRNS 

VBKRS 

Average area covered by a Blue "anti-nonsheltered" 
munition. 

Average area covered by a Blue "anti-shelter" munition. 

Average reduction factor when Blue "anti-nonsheltered" 
munitions are used against shelters. 

Average expansion factor when Blue "anti-shelter"  ' 
munitions are used against nonsheltered aircraft. 

Number of Blue shelters at beginning of day ID. 

Number of Red shelters at beginning of day ID. 

Sortie rates for Blue, by aircraft type and mission. 

Sortie rates for Red, by aircraft type and mission. 

Working variable, equal to the maximum of 1.0 and the 
appropriate Blue sortie rate. 

Working variable, equal to the maximum of 1.0 and the 
appropriate Red sortie rate. >     | 

Working variables for computing attritions (air-to-air). 

Working variables for computing BANAS and RANAS. 

Average, detection parameter for Blue attackers, by kind 
of attacker, against Red Interceptors in the air-to-air 
interaction. 

Average detection parameter for Blue against Red 
nonsheltered aircraft. 

Average detection parameter for Blue against Red shelters. 

Average detection parameter for Blue interceptors, by 
type, against Red attackers in the air-to-air interaction. 

Average kill parameter for Blue against Red nonsheltered 
aircraft. 

Average kill parameter for Blue against Red shelters. 
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Variable Name Definition 

VRADBI(INDR) 

VRDBNS 

VRDBS 

VRIDBA(TYR) 

VRKBNS 

VRKBS 

XNS 

xs 

Average detection parameter for Red attackers, by kind of 
attacker, against Blue interceptors In the alr-to-alr 
Interaction. 

Average detection parameters for Red against Blue 
nonsheltered aircraft.       ^  -  ' 

Average detection parameter for Red against Blue shelters. 

Average detection parameter for Red Interceptors, by 
type, against Blue attackers In the alr-to-alr Interaction. 

Average kill parameters for Red against Blue nonsheltered 
aircraft. 

Average kill parameter for Red against Blue shelters. '■ 

Proportion of nonsheltered aircraft killed In the ABA 
Interaction—used for apportioning destroyed aircraft by 
kind of aircraft (redefined for Red). 

Indicator for sheltering of Red SP-ABA aircraft: 
0.0 - do not shelter; 1.0 - shelter (XS=1-IR3SH)~ 

also used later In routine as proportion of sheltered 
aircraft killed In the ABA Interaction—used for 
apportioning destroyed aircraft by kind of aircraft 
(redefined for Red). . ' 
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